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Following an unprecedented rise in passenger traffic, 
Mid-Continent Air Lines has ordered a fleet of Lockheed 
Lodestars for its Minneapolis-Tulsa run. Latest and largest of 
the Lockheed line, the Lodestar brings to Mid-Continent’s 
passengers new standards of speed and luxury... with the same 
proven dependability of Pratt & Whitney engines. — 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 
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The Howard for 1940 combines excel- 
lent vision for Pilot and Passengers, 
with interior spaciousness for 5. Excel- 
lent take-off performance with unusual 


useful load cafrying capacity. High 
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landing characteristic. Super-stability 
‘in the air with airliner quietness. Ask 


cruising speed with a slow comfortable 


for a demonstration. Send for a copy 
of the Aircrafter. Prompt deliveries. | 
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Lycoming takes pride in being the first aircraft 
manufacturer to announce a Geared 75-horse- 
power engine. Designated as the Model GO- 
145-C Series Engine with a propeller speed of 
2015 r.p.m., it has the same qualities of smooth- 
ness, reliability and economy of operation char- ENGINE TYPE CERTIFICATE No. 210 

acteristic of all Lycoming light-plane engines. 

Already subjected to many hours of grueling Send for FREE Literature! | 
ground and flight tests, the Lycoming Geared 

‘*75"’ is destined to shine brilliantly in the We shall be glad to send you com- 3 


skyways with the other Lycoming Stars. plete details and specifications of 
the new Lycoming Geared 75- 


horsepower Engine. Address De- 
YOU CAN RELY ON partment A140G, Lycoming Div- 
ision, Aviation Manufacturing 


LY€ () M ] N (; Corporation, Williamsport, Pa., ' 
U.S. A. Cable address: Aviatcor. 
50 to 300 K.P. e J J 
7 FOR MILITARY AND CIVILIAN TRAINERS * FOR PRIVATE AND COMMERCIAL PLANES 
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Picked Up Along 
Editorial Airways 








A review of the aeronautical high-spots of the year just 
ended as reported in the last 12 issues of AVIATION. 


JANUARY: CAA considers new pilot training program for colleges. . . . Ex-Navy 
airman, Lt. Cmdr. Francis Reichelderfer, appointed head of U. S. Weather Bureau. 
. . » Congress considers air arm expansion program. . . . Miami air tour attracts 
over 400 planes. . . . AVIATION’S editor reports on air forces abroad. 


FEBRUARY: President Roosevelt puts air expansion program up to Congress... . 
Aero Chamber estimates U. 8. military airplane capacity at 5,500 a year. . . . First 
deliveries of Lockheed bombers to Britain. . . . Dr. George Lewis elected to head 
Institute of the Aeronautical Sciences. . . . First Boeing Stratoliner test flown. . . . 
CAA announces new pilot training program. 


MARCH: Bomber crash opens up question of release policy for export of military 
aircraft. . . . Deliveries of Boeing Clippers for PAA transatlantic service. ... New 
Lockheed twin-engined fighter in transcontinental speed dash. . . . CAA submits 
airport report to Congress. 


APRIL: Air Corps reorganizes GHQ Air Force, revises pilot standards in prepara- 
tion for expansion moves. . . . Experimental college training program under way 
at 13 schools. . . . Capt. John H. Towers appointed Chief of the Bureau of Aero- 
nautics. . . . Trans-Canada starts Montreal to Vancouver service. ; 


MAY: Col. Lindbergh goes on active duty, initiates survey of manufacturing and 
research. . . . German plane raises world speed record to 469 m.p.h. .. . Noble 
resigns from CAA, Hinkley made Chairman, Edward Warner appointed. 


JUNE: Interest centers on soaring meet at Elmira. ... Air Corps selects nine 
schools for pilot and mechanic training. . . . Congress passes air expansion bill, first 
$50 million contracts let. . . . Russian trans-Atlantic flight bogs down on Canadian 
island. ... PAA opens Atlantic passenger service. 


JULY: AVIATION’S Maintenance Award goes to United. . . . DC-4 flies east for 
demonstration. . . . CAA opens radio research center at Indianapolis. . . . Elmira 
soarers set new records. 


AUGUST: Ameriacn Export makes three survey flights in north Atlantic. . .. 
Congress passes air appropriations giving manufacturers biggest backlog in history. 
. . . EAL inaugurates autogiro shuttle service from Philadelphia P.O. roof-top. 


SEPTEMBER: N.A.C.A. gets additional $10,000,000 for new lab. ... Air Corps 
sets new records in celebrating 30th birthday. .. . Fuller takes Bendix: Chester, the 
Greve Trophy: Turner, the Thompson, in 1939 Cleveland Races. 


OCTOBER: War in Europe speeds aircraft building in U. S. . ... Congress con- 
siders revision of Neutrality Act, lifting of embargo. ... PAA makes survey flights 
to New Zealand. 


NOVEMBER: Embargo lifting brings rush of new orders, also new problems for 
manufacturers. ., .-ACC and CAA discuss new revisions of airworthiness require- 
ments, . . . North Beach ruled cé-terminal with Newark by CAA. 


DECEMBER: Airlines end year with new traffic and new safety records. . . . Air 
Corps makes notable goodwill flight to South America. . . . Controlled plant expan- 
sion programs for entire aviation industry. . . . American Export presents case fer 
Atlantic permit to CAA. 
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>> LISTENERS-IN on most rate re- 
vision or certificate application hear- 
ings before the C.A.A. can scarcely 
avoid being covered by confusion, if 
not completely bewildered, by the 
floods of legal verbiage and ccurt- 
room mumbo-jumbo that is invcived 
in establishing the simplest facts. 
Small wonder that dockets are jammed 
with waiting cases far beyond sched- 
ule when it takes hours to establish the 
competency of witnesses (for the rec- 
ord) and when the same witness must 
establish his competency all over again 
(also for the record) in any succeed- 
ing case which involves the same ap- 
plicant. Small wonder that it takes 
days and weeks to take ytestimony 
when the attorneys in the case seem 
principally concerned with keeping 
the spotlight on themselves by a bril- 
liant display of criminal court tech- 
nique, apparently doing their best to 
discredit and to make monkeys out of 
the experts by asking leading and ris- 
leading questions, often quite tangen- 
tial to the matter at hand. The cur- 
rent American Export Air Lines case 
is the classic example. We sat through 
the best part of an hour of this sort 
of stuff recently when a couple of 
lawyers wrangled with the witness (a 
designing engineer of some repute) 
over the spacing of a couple of chairs 
and the distance apart of certain aisle 
curtains in a proposed interior ar- 
rangement for a proposed flying boat. 
The fact that such detailed dimensious 
would probably be changed a dozen 
times before the first complete air- 
plane shoved off on the first Atlantic 
crossing did not seem to be of any 
significance. The fact that time and 
money was being wasted didn’t seein 
to matter at all. The boys were still 
at it when we got fed up and left, but 
the worse of it was that there was a 
whole roomful of people who could nut 
leave. There were the lawyers, the 
witnesses, the interested parties by the 
dozen, who had been sitting there day 
after day, week after week, listening 

















to a lot of argument that seemed (to 
the layman) largely irrelevant, over 
points that might have been settled 
easily and quickly by a few reasonable 
individuals over a couple of beers. The 
spectacle of a few WPaAsters leaning 
on their shovels at 30 cents an hour 
brings some of our good citizens to 
the point of apoplexy, but they still 
seem to be able to take, without gag- 
ging, the sight of a roomful of $50-a- 
day executives and $100-a-day experts 
leaning on their lawyers. The C.A.A., 
as a quasi-judicial body, must, as a 
matter of course, be governed by legal 
precedent and procedure, but as a 
modern agency dealing with a fast- 
moving modern industry it must find 
some way of cutting through a lot of 
the hereditary red-tap before it- gets 
itself completely submerged by thé due 
processes of law. Otherwise, it might 
just as well go in for tradition whole- 
hog and restore the woolsack, the 
black robe, and the powdered wig. 


» THE AUTOGIRO BOYS had a 
field day in Philadelphia (see The 
AVIATION NEws) and it was a good 
show. It is a very refreshing ex- 
perience for those of us who deal 
mostly with the more conventional 
types of aircraft to listen to what has 
been going on with the designers of 
machines of radically different pat- 
tern. Most striking part of this year’s 
meeting was the evident interest in 
the helicopter. And the interest seems 
to be more than academic, for appar- 
ently a number of helicopter projects 
are actually under way, and it seems 
not impossible that this year will 
see at least one American built heli- 
copter in the air to match the work 
that has been done by Brueget in 
France and by Focke-Achgelis in Ger- 
many. Significant, perhaps, of the 
trend of interest is the fact that among 
the active participants in the discus- 
sion of rotary wings were such well 
known names from the fixed-wing 
field as Igor Sikorsky, T. P. Wright 
and Grover Loening. Inmpressive 
wind-up for the meetings was a dem- 
onstration on the Post Office roof of 
the regular autogiro shuttle service op- 
erated by Eastern Air Lines to Cam- 
den airport. It seems to us that 
they’ve got something there! 


» OUTSTANDING have been the 
James Jackson Cabot Professorship 
Lectures in air transportation, spon- 
sored by and delivered at Norwich 
University at Northfield, Vt. Original 
lecture was given in 1935 by 
N.A.C.A.’s John J, Ide. In 1937 and 
1938 Edward Warner delivered four 
lectures on the history and develop- 


ment of economics in air transporta- 
tion. This year’s lecture dealt with 
“Safety in the Operation of Air Trans- 
portation” and was delivered by Jer- 
ome Lederer, chief engineer of Aero 
Insurance Underwriters. In scope and 
in treatment Mr. Lederer’s paper mat- 
ches the high standards that have been 
set for the lecture series by his dis- 
tinguished predecessors. It has just 
been published in pamphlet form by 
Norwich University and copies are 
available at a nominal price through 
the Secretary of the James Jackson 
Cabot Professorship, Norwich Univer- 
sity, Northfield, Vt. 


» NEW YORKERS are viewing the 
opening of North Beach Airport (par- 
don us, LaGuardia 
mixed emotions. We hear stories of 
complaints filed by irate citizens to 
the effect that they cannot sleep nights 
for the noise of the airplanes, and of 





Field), with . 


classes disrupted in public schools 
while pupils dash to the windows to 
gape at passing transports. City 
dwellers are notoriously quick to ad- 
just themselves to new noises, and 
after the novelty has worn off we ex- 
pect that complaints will disappear. 
The cortinual parade of air liners 
across the skyline, however, is most 
impressive, and is one of the best ways 
of advertising to this city’s millions 
that commercial air transport has a big 
part in the scheme of things today. 
Public confidence is growing in our 
air transport, bolstered by the out- 
standing safety record of the year, 
but the steady coming and going of 
fleets of commercial ships over our 


largest city will serve to drive home 


the fact continually that— 


IT PAYS T0 


“Maguire decided to organize his own Light-Plane Cavaicade this yecr!” 
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may not kick up quite so 
much visible fuss, but... 


When the popular Grumman G-21A amphibion goes ashore for takeoff or 
landing, it’s a bit less spectacular than setting down on the water. But the 


shocks and stresses are at least as severe. 

An entirely different set of forces go to work on the Bendix Wheels, 
Brakes and Pneudraulic Shock Struts. The predictable extent of these forces of 
landing impact, of the taxi-ing and take-off runs, and of ground steering, 
naturally have all been calculated with utmost care by Grumman engineers. 

Bendix data on these matters, based upon a good many years of attention 
closely focused exclusively upon landing gear problems, was of material help 
in the design of these highly efficient shock struts, wheels and brakes. It will 
Firs ao Mart tyre en mg tari be similarly useful to any aircraft engineering staff desirous of utilizing it. 


the aid of both hydraulics and pneumatics to cushion 2 
landing impact and ground maneuvering. It is at your command. 


BENDIX PRODUCTS DIVISION 
OF BENDIX AVIATION CORPORATION 
SOUTH BEND INDIANA 


AVIATION 
January, 1940 


26 











or 
1e 


ill 
it. 








By 
ROBERT OSBORN 7” 


>» Tue INTREPID AVIATOR was in to 
see us again the other day, wearing 
a new suit with additional pockets 
specially designed for the carrying 
of a larger quantity of our cigars. 
He said he saw by the papers that 
the Navy is engaged in testing parts 
of the dismantled Los Angeles - to 
obtain information necessary for de- 
termining the future of lighter-than- 
air craft, and all he had to say was 
that it was lucky nobody ever tested 
parts of his dismantled “Jenny” in 
order. to determine the future of 
heavier-than-air craft. 


>> ACCORDING to the recent war news 
the Germans have developed an 
“aerial periscope”, using infra-red 
rays, which will enable their bomber 
pilots to see through the thick London 
fogs. If they could work out a small, 
portable size of the same device we 
imagine the Germans could do quite 


a business with London pedestrians in 
spite of prevailing war conditions. 


» In his excellent article, “Can They 
Bomb Us” in the December 2nd issue 
of the Saturday Evening Post, Mr. 
Fletcher Pratt comments concerning 
the super-hush-hush Sperry Bomb- 
Sight, “Using it, American Army or 
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Navy planes can drop a bomb into a 
pickle barrel from 18,000 feet up.” 

As we must attempt to maintain 
neutrality in thought as well as in ac- 
tions, we suppose Mr. Pratt preferred 
to use the term “pickle barrel” instead 
of mentioning any particular person 
by name. 


»“LockHEED Buys AUXILIARY 
Buitp1nc” Lockheed Aircraft Corp. 
has purchased the 3-G Distillery, sev- 
eral miles from its plant, as an auxi- 
liary building for use in producing 
their Ariuy orders for the XP-38 in- 
terceptors.” (From a recently pub- 
lished news item.) 

“Alright now, Boys! Let’s have 
that chorus over once again—“Down 
By the Old Distillery—” 

We are wondering if the Lockheed 
Company isn’t taking some risk that 
airplanes built in an atmosphere like 
that are likely to have directional in- 
stability characteristics ? 


>> “EXANDED PRODUCTION in the air- 
plane industry has brought improve- 
ment in manufacturing methods and 
the introduction of automobile factory 
methods of “on-line” assembly. In 
the little community of Farmingdale, 
N. Y. the Republic Aviation Corpora- 
tion, for instance, turns out a wing 
tip every five minutes. At one time it 
took eight hours.”—Item in N. Y. 
Herald Tribune. 

Considering the amount of prelimi- 
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nary training time these war pilots 
are being given before being turned 
loose in high speed military aircraft, 
we'd say you had something there, 
Republic, in the ‘wing-tip-every-five- 
minutes idea. 


>» ALL OF WHICH reminds us of a 
classic answer to a question we once 
asked Sidney Bowen, former Editor 
of Aviation. After learning that he 
had flown with the British Air Forces 
during World War No. 1, we asked 
the usual question, “Did you have any 
victories to your credit?” 

“Yes,” was the answer, “During 
the War I accounted for seven air- 
planes —two of them German.” 


>» INCIDENTALLY, we might mention 
that Sid Bowen won ar: unofficial cita- 
tion for accuracy during his training 
period. While soloing a_ training 
plane he tried to climb fast enough 
to keep out of the way of an oncoming 
“V” formation of DH’s and ended up 
by spinning right down through the 
center of the “V” all of the way to 
the ground. 


» “Kansas City, Nov. 3—Angered 
because it wouldn’t fly, Richard Burns, 
22 years old, hauled his airplane to 
the Kaw River and tossed it in. 
Burns said he spent $400 for repairs 
on the plane in the past year, but 
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never was able to get it off the 
ground.” (Quoted from The New 
Orleans States) 

Fred Becker, of Long Island, has 
always maintained that when an air- 
plane engine was worthless for any 
other purpose, it could always be 
thrown overboard and used as a 
mooring for a small boat, but Mr. 
Burns seems to have been the first 
to use a complete airplane for that 
purpose. 


» ADV. Here Wanted’ Experts 
needed on backlog situation. Regard- 
less of action taken we have been un- 
able to reduce our backlog. If you 
have solution of problem outside of 
being downright impolite to custom- 
ers sending in orders, please apply 
to any American Aircraft Manufac- 
turer.” (Kindly mention AvIATIoN.) 










z General Marshall, Chief of Staff, greets General Emmons 
Rio Reception—General Delos C. Emmons and General Goes Montiero (right) and Col. Robert Olds (center). (G.H.Q. photo) 


pass the Guard of Honor. (G.H.Q. photo) 
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Departed Time |EST) Arrived Time (EST) 
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.9:07 AM Miami, Florida... . 1:33 PM 
Albrook Field. 











_Asuncion.. 
5:00AM Paraguay .... 
Rio de Janeiro, 
5:50AM Brazil 11:58 AM 











3:35 AM Natal, aie .10:55 AM . 





Paramari 
. As —_ Dutch Guinea. 11:20 AM 





. 9:20 AM 





__3:30 PM _ 





as PM 
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with the GHQ 


VERYBODY in the manufacturing business 
should have a happy New Year in 1940 but it 
might be a good idea to pause for a moment in cele- 
brating the current boom to reflect on the problem of 
making future New Years just as happy. It is a 
grand ‘and glorious feeling to know that customers are 
so anxious for your products that they are willing to 
advance funds for new factories, but remember it’s not 
only the first cost but the upkeep that should concern 
you. Before letting contracts for new floor space it 
is well to think about what you are going to do with 
it a couple of years from now. And that leads us 
directly to consideration of the South American market. 
There will be no better time than the present to 
lay the foundation for future sales to the south of us. 
With European manufacturers concerned primarily 
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with their own problems we have a better opportunity 
than ever before to build good will and demonstrate 
the high quality of our equipment below the Equator. 
There is no better method of merchandising than to 
exhibit the product in the flesh. 

The G.H.Q. has been performing an incomparable 
service to the industry in its recent South American 
expeditions. The February flight of B-17s to Buenos 
Aires and the November flight of the Flying Fortresses 
(depicted elsewhere on these pages) have done much 
to prove the calibre of our equipment and our ability 
to operate it. They have made an important contribu- 
tion not only to the industry, but to the security of 
the Western Hemisphere. In terms of good will and 
promotion of American products these expeditions are 
worth many times their cost. 


January, 1940 








AST YEAR the Transportes Aereos 
Centro Americanos, popular 
throughout the Central Americas as 
“TACA” hauled more freight than 
any other single air line in the world. 
To those who think of the Central 
Americas as the spotted tail on the 
southern end of Mexico, and of so 
little consequence it is often confused 
with South America, this may come 
as a surprise. But to anyone who has 
seen some of the TACA’s huge flying 
box cars take off loaded with every- 
thing from live horses and cattle to 
pieces of mining machinery weighing 
several tons, it is easily understood. 

Four hundred and fifty years of 
land transportation have shown little 
progress or change in the Central 
Americas. With the exception of the 
ox-carts and a few narrow-gauge rail- 
road lines, most of the country is 
pretty much as it was when the first 
conquistadores invaded the land. True, 
around the capitals, and larger towns, 
one finds pavements and a few good 
roads over which a large part of the 
country’s commodities move, but by 
far the greater portion of the Central 
American republics lies beyond the 
convenient reach of modern transpor- 
tation. 

The reasons are obvious. Trackless 
jungles and extremely rugged miun- 
tainous areas cover a large portion, 
presenting highway engineering prob- 
lems not unsurmountable but certainly 
extremely difficult. The tremendous 





TACA... 


No job for sissies is this business 
of hauling freight into the jungle 


countries of Central America. Com- 


petition is keen, flying conditions 


are bad, but here’s how it is done. 


expense, perhaps, is the big reason 
why highway construction has not 
gone forward more rapidly than it 
has. The desire of the United States 
to complete the Pan-American High- 
way to the Canal has lead to the dona- 
tion of numerous fine bridges along 
this route, but whole sections between 


. the bridges are still utterly impassable 


for automobile traffic. 

Pack mule trains, struggling along 
narrow trails in single file, have long 
been the only means of communication 
and transportation for the hinterland 
of Central America. These are cheap 
and sufficiently rapid in many cases 
where the distances are not too great, 
but the wealth of remote jungle areas 
long ago found such methods so slow 
as to be unprofitable. Air freight 
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Air freight on 


was the only solution. 
a competitive basis with mule trains! 

TACA’s success then, has largely 
been the result of taking advantage of 


the peculiar opportunities existing, 
but no small credit has been due their 
ability to operate a large fleet of 
planes on a freight rate ridiculously 
low. And to those even more skepti- 
cal may it be said that TACA’s record 
of over 15,000,000 pounds of air 
freight last year were transported at 
a profit without the aid of one penny 
in government subsidy. 

In TACA’s half dozen or so years 
of operation in Central America, with 
a one-man-one-plane stazt, over 40 
million pounds of freight, mail, and 
express have been transported, and 
today the TAICA means nearly one 




















Jungle 


Air Freighter | 


a 


By er 
Ralph Hancock 


PHOTOS BY AUTHOR 


hundred airports scattered through 
British Honduras, Guatemala, Hon- 
duras, El Salvador, Nicaragua, and 
Costa Rica; 300 employees, including 
28 American trained pilots; 40 
freighting-passenger planes, and the 
largest, best equipped repair plant be- 
tween the United States and Panama. 

How any organization could lift 
itself by its own bootstraps to such a 
pinnacle is no mystery, but just good 
hard business sense. For example: 
the distance from Flores, the chicle 
capital in the heart of the great Peten 
jungle of Guatemala, to its shipping 
port Puerto Barrios, is from four to 
six weeks (depending on the time of 
year) by loaded mule train. TACA 


takes in a load of fresh vegetables, 
medicinal supplies, clothing, probably 
a radio or refrigerator, and building 
















For jungle service, planes, engines and propellers must be “kept in the pink”. 
A corner of TACA’s maintenance shop at Tegucigalpa, Honduras. 


materials, lands at Flores or one of 
the more remote fields at Uaxactun, 
Dos Lagunas, or Carmelita, near the 
Mexican frontier, unloads, and takes 
on a cargo of several thousand pounds 
of chicle fresh from the jungle camps, 
and returns to Puerto Barrios all 
within three hours. And does it at 
a price per pound less than a fourth 
cent over the mule train cost. Perish- 
ables, of course, were never included 
in mule train cargoes. 

Such successful competition has 
been made possible partly by TACA’s 
ability to drum up two-way cargoes. 
For every pound of chicle coming out 
ot the Peten, nearly an equal amount 


of supplies must go in. Where the 
conditions call for mostly one-way 
transportation as it does for the big 
gold. mines operating in the interior 
of Nicaragua where thousands of 
pounds of supplies and machinery are 
being moved in every day, the volume 
of business alone is responsible for 
the low freight rate. But even in 
such cases TACA still competes with 
mule train transportation or. a price 
basis nearly equal. 

Frequent plane inspection and motor 
overhauls with strict attention to de- 
tails that if neglected might prove ex- 
pensive, is another TACA rule for 

(Turn to page 88) 


Typical jungle airport. The dense vegetation must be cut back every few months. 
TACA maintains a crew of workmen and equipment in each of the Central American 
countries for the purpose of airport construction and maintenance. 
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Turning the X-RAY on 


THE HIRING LINE 


Recent industrial unrest has forced management to recognize 


employee relations as one of industry's greatest problems. Lock- 


heed found careful scrutiny of applicants beneficial to employer 


and employee alike. 


ECENT indus- 
trial unrest has 
forced management to recognize that 
employee relations constitute one of 
industry’s greatest problems. Lock- 


heed has devised a system to detect 
hidden defects in prospective em- 
ployees before they get on the payroll. 

There are two broad subdivisions of 
this problem of “personnel handling”. 
One deals with the selection of the 
individual for employment, and the 
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other with the relations of the em- 
ployee to management. For con- 
venience in discussing detailed meth- 
ods, we are going to treat only selec- 
tion of employees at this time and 
shall consider employee-employer re- 
lations in a subsequent article. 

In the past, many industrial em- 
ployers have surrounded themselves 
with employees selected by a hit-or- 
miss method, and subsequently have 
been unpleasantly surprised at the poor 
success of their efforts to deal with 
the employees harmoniously. The 
keystone of the structure of a success- 
ful personnel program must be an 
adequate system of employment selec- 
tion. A body of healthy-minded em- 
ployees, well suited by training and 
aptitude for their occupations, and 
well adjusted temperamentally to 
working together in group activities, 
will do much to make their own en- 
vironment harmonious. 

We at Lockheed believe that the 
best standards and methods of the 
past are not sufficient to meet the ex- 
acting personnel needs of present air- 
craft manufacturing. To solve this 
problem improved methods of per- 
sonnel selection must be developed. 
Because our payroll has trebled dur- 
ing a recent nine-month period, we 
have had an excellent opportunity to 
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Picking the right answers. 


develop a new technique and give it 
a fair trial. 

During this expansion period our 
force grew from 2,500 to 7,500 em- 
ployees, and as we pioneered further 
into the field of human relations we 
made some mistakes, learned some 
valuable lessons, and eventually came 
to the conclusion that a more scientific 
approach was needed to achieve a 
higher standard in the technique of 
personnel selection. 

Because of the outstanding work of 
scientists and engineers technical de- 
velopments in the processing, manu: 
facturing and use of materials have 
far outstripped the development of 
techniques for handling human rela- 
tions in industry. Realizing that an 
airplane is no better than the people 
who design and manufacture it, we 
are making an effort to develop an 
employment and inspection system 
that is comparable to the advanced 
material inspection methods employed 
throughout the aircraft manufacturing 
process. 

From the viewpoint of management 
the cost of these efforts is more than 
justified on a dollars and cents basis. 
In our field of manufacturing, ap- 
proximately forty per cent of the cost 
of an airplane is devoted to wages and 
salaries, which exceeds the amount 
spent on materials and parts. It is, 
therefore, only reasonable to expect 
management to give its full support to 
an advanced personnel program. 

Just as modern inspection methods 
at our factory include the extensive 
use of X-ray to detect possible hidden 
flaws in material, so do our methods 
of employment, which include a test- 
ing procedure, reveal to a degree hid- 
den qualities in an individual. Visual 





Applications are taken first and those who appear to be 
qualified are referred to the test section. 


AUTHOR 





By R. Randall Irwin, Manager, Industrial 
Relations, Lockheed Aircraft Corporation, 
who set up the system. 


inspection is adequate tor non-stressed 
parts of an aircraft, but for stressed 
members we bring into use the X-ray 
and load tests. Likewise, in personnel 
selection we find that the conventional 
interview serves a useful purpose, but 
in order to determine how well an 
individual will stand up under stress 
we have instituted a testing program 
that includes the use of psychological 
and trade tests. 

We have borrowed from the re- 
search psychologists their latest ap- 
plied testing methods to determine the 
qualifications of applicants for em- 
ployment. Results of these tests 
would have been valueless to us with- 
out the development of methods of 
interpretation to fit the findings to our 
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Robert 
Storment times an application in the 
manual dexterity test. 


Jigsaw Puzzle-Test Supervisor 





special problems. If any employees 
feel that we are being cold-blooded 
and selfish in our search for only the 
best suited individuals as workers in 
our organization, their opinion is not 
well formed, because the aim of our 
employment procedure is to benefit 
both management and our employee 
body. It protects the interests of the 
thousands of employees who are al- 
ready on our payroll. We feel that 
if we make wise selections of per- 
sonnel the result will be reflected in 
the production of the finest aircraft 
at the lowest possible price together 
with a fair profit on capital invested 
plus better wages for the employees 
themselves. 

We do not try to assemble a group 
of super-men, geniuses or world- 
beaters, but we do attempt to eliminate 
the mentally unbalanced and the habi- 
tual malcontents. For this reason we 
emphasize the use of a temperament 
or “personality” test. It is part of 
an over-all system we have used to 
bring about a happy and contented 
family of employees with the lowest 
possible percentage of misfits. It is 
generally recognized that there are 
those unfortunate individuals of such 
temperament and character that they 
cannot fit well into the industrial 
world. 

In order of their importance the 
four major points for which we ‘ook 
in an applicant are: First, a well- 
balanced temperament; second, apti- 
tude for a particular job; third, special 
knowledge or skill; and fourth, intel- 
ligence. 

Temperament is given as a primary 
requisite because we have found as 


(Turn to page 96) 




















Production efficiency begins long 
before the shop begins cutting up 
material. Here’s how one big 
West Coast company simplifies 
things for the shop by adopting 
an old ship-yard technique. 


1TH the urgent need for air- 
W craft manufacturers to speed 
up the processes of aircraft building 
from the inception of design to the 
delivery of the finished product, 
methods are being sought constantly 
which wil! bring about this result. 
While the urge is desirable, the means 
taken to accomplish this end must be 
aligned with good engineering and 
must produce sound results or it is 
wasted effort. 

Quite often there is available a sup- 
ply of skilled workmen who may be 
‘poured on’ to the mechanical phase 
of constructing and assembling the 
first of a new design airplane. The 
full brunt of three shifts of men may 
be brought to bear if necessary. But 
this means of rushing completion of 
the initial airplane is generally not 
applicable to that phase of the work 
where the maior slow-up occurs, 
which is in the intermediate work be- 
tween engineering stage and shop, 
when a multitude of detail drawings 






















and the construction of necessary 
tools, forms and layouts are concerned. 
It is here that there is a tremendous 
amount of drafting labor and shop 
conversion work which often has been 
the “bottle-neck” at the beginning of 
production. The very nature of this 
phase of preliminary production work 
has resulted in considerable pressure 
being built up at this stage, tending to 


“hold back orderly progress to smooth 


production. 

The lofting approach to this phase 
of development has proved a boon in 
relieving this pressure, since it mate- 
rially speeds up the whole transition 
process of converting an engineering 
conception into direct factory aids for 
workmen, such as tools and fixtures. 
The method previously accepted has 
been to transmit to the shop engineer- 
ing directions through numerous de- 
tail drawings. The drafting problem 
alone, while using this procedure, can 
become tremendous, especially in the 
development of large aircraft. 
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Prior to the adoption of lofting 
methods, the recording of a shape on 
paper by the engineering department 
was usually done on a smaller scale 
than the actual. The shop had to 
translate each such drawing back to 
full scale before constructing any 
needed forms, assembly boards, fix- 
tures or other necessary shop aids. 
Variations would result from individ- 
ual interpretations, particularly where 
a faired line or doubie curvature was 
involved. Difficulties consequently 
followed in assembly and elsewhere. 
Lofting, being a more natural in- 
termediary, ard particularly because 
it is conducted first hand and to full 


























scale, not only eliminates a large per- 
centage of the difficulties experienced 
with previous methods, but materially 
reduces the number of engineering 
drawings ultimately necessary. 
Lofting has another advantage over 
the older method and a rather subtle 
one, in that it brings the engineering 
personnel into a more direct contact 
with shop processes and problems. The 
full value of this factor is difficult to 
estimate, Lut it is considerable. There 
are many men in aircraft engineering 
departments who have not had the ad- 
vantage of shop experience. Due to 
the current urgent need of trained 
technical men they are often snatched 
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up at the completion of their formal 
education and set to work without an 
intermediate shop phase. Lofting lifts 
the fog that is apt to descend upon 
such embryo ergineers who have not 
had their training mellowed through 
shop experience. The more intimate 
shop contacts afforded through the 
medium of lofting serves as a refresh- 
ing stimulant for engineers and drafts- 
men alike, and opens another impor- 
tant bond between shop and engineer- 
ing. This, of itself, results in closer 
cooperation and a speeding up of the 
transition phase from initial — 
ing to line production. 

Lofting assapplied to Sincsehk pro- 
duction follows . the practise used in 
ship biti ding. This applies to laying 
out of hull or fuselage bulkheads, belt- 
frames, “étc., on a full sizé scale. In 
addition, aircraft lofting is applied to 
the wing; ‘tail, furnishings and arma- 
ment groups. 

The work done by lofting for ee. 

























Above: A_ general 
view down the Con- 
solidated lofting de- 
partment. 


Right: A lofted lay- 
out board becomes 
an assembly board 
by the addition of 
blocks to hold the 
work in place. As- 
sembly boards here 
being checked. 





etc. 

2. Assembly Teanila: Laying out 
the assembly boards from which work 
may begin immediately. 

3. Templates: For layout, drilling, 
marking, shaper work, etc. 

4, Form blocks: Wood or metal, 
for forming two-way curvatures and 
odd shapes. 

5. Drop Hammers: All parts laid 
out for 4th inch or % inch shrink for 
drop hammer work. 

6. Flat “patterns. 


Briefly, here is how lofting works: 
Staftifig with the preliminary design 


of the airplane in engineering; the 
_sbéam, overall length, and the height of 
“Shull or fuselage are determined, after 


which a small scale drawing is made 
showing the desired shape. Next, 
centerline drawings of the wing struc- 
tural parts, such as bulkheads,*’belt- 
frames, and spars are made and the 
structural size. determined. From this 
point the lofting department, which 
works as an integral part of engineer- 
ing, takes up the work and lays down 
and fairs a full size body plan (verti- 
cal sections), full size water lines 
(horizontal sections), buttock lines 
(longitudinal sections), and any di- 
agonal or special sections necessary 
to make a completely faired job. No 
tolerance is allowed in this work as 
every line must check perfectly with 
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1. Lines: The actual laying out of | 
the shape of bull, fuselage, wing, tail, | 





all others related to it. In this man- 
ner the lofting department produces 
a set of master plans, and from these 
all subsequent lofting work is built. 
The contour of any part, as for ex- 
ample a beltframe, is lifted from the 
master plan and transferred directly 
to a layout board. 

After the contour is singled out 
from the master plan and on a board 
of its own, and is checked for accu- 
racy, the structural members are drawn 
directly on the surface of the layout 
board. By this procedure of transfer- 
ring from the master plan to layout 
boards a great number of layouts can 
be made to progress simultaneously, 
all originating from the one full size 
master plan. 

From the contour and structural 
layout board, the necessary drill 
templates locating all rivets and cut- 
outs are laid out and sent to the shop 
for completion. Where locating fix- 
tures are required the tool design de- 
partment is notified so that the fix- 
tures will be available when required. 
The lofting department likewise fur- 
nishes the contours for all bumping 
forms, master layouts required by tool 
design, and templates required for 
parts procured by sub-contract outside 
the parent plant. 

The layout boards are used in the 
making of several kinds of templates: 
marking templates, drill templates, 
mark and prick punch templates, drop 
hammer templates, shaper form tem- 
plates, templates for form blocks, etc. 
These are all checked back direttly 
against the layout board and the 
structural information it carries. 

The lofted layout board is then 
turned over to the tool department to 


(Turn to page 88) 








New types of jig and fixture 
developed by Harlow offer 
potential savings to the 
manufacture of metal air 
planes. 


By 
F. A. Hoffman 


Shop Superintendent 
Harlow Aircraft Company 


Harlow wing jig shown after rib support members have been 


removed for skinning. 





Note complete accessibility. 





Stabilizer jig showing how cantilever welded steel tube construc- 
tion is adapted to all Harlow jigs. 


They Stand ON THEIR OWN 


N recent years we have observed a 

major trend to metal in aircraft 
construction, even among small planes 
in the private and training field. 
Greater structural efficiency of metal 
has been the major factor in this 
trend, although some other advantages 
are also claimed for the metal struc- 
ture, such as improved maintenance, 
better appearance, resistance to fire, 
etc. However, manufacturers, and 
especially the manufacturers of small 


aircraft built in limited quantities, 
have been faced with the problem of 
manufacturing aircraft of metal at a 
price that would meet the market. 
Metal is primarily a production propo- 
sition. Where a single part is to be 
reproduced many times in metal it is 
quite easy, ordinarily, to greatly re- 
duce the unit cost. But when. it is 
necessary to build an article of metal 
in limited production the cost problem 
is paramount. The small manu- 
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facturer does not have a wide choice 
of production tools. He cannot afford 
to install huge hydraulic presses and 
undertake heavy die investments for 
his tooling cost is linked directly to 
the unit cost of the plane he manu- 
factures. 

In working metal, and especially 
sheet metal, for aircraft production 
there are two primary production tools 
that usually find major application. 
One is the press or drop hammer 











which, together with suitable dies, re- 
produces parts accurately and cheaply 
of almost any desired shape. The 
other is suitable jigs which will 
simplify the job of assembling a mul- 
titude of component parts into the 
finished article. Proper use of the 
press or drop hammer will greatly 
reduce the necessity for using elaborate 
production jigs. Parts so produced 
can be built to fit without resort to a 
jig in many cases. But the reverse is 
also true. By proper design of the 
plane and use of suitable jigs it is pos- 
sible to employ a high proportion of 
unformed stock materials of tube, 
extrusions, and sheet. These materials 
may be assembled economically in a 
jig so that the finished plane is iden- 
tical with every plane produced from 
the same jig or jigs. Thus we can 


Left: Harlow fuselage jig showing how fuselage is supported only 


at fore and aft points during skinning. 


Above: Skinning operation of PC-5 fuselage 


in Harlow production jig. 


solve the problem of producing a plane 
with the most efficienc structure, with 
desirable aerodynamic qualities, and 
at such a low cost that the metal 
product compares favorably in every 
way with planes of other construction. 

At Harlow we have followed the 
latter procedure. Forming operations 
are held to a minimum and we have 
concentrated our attention on the as- 
sembly jig as our major production 
tool. The Harlow is of all-metal con- 


struction, both in the training and pri- 
vate types. Major material item is 
flat sheet Alclad. Both wings and 
fuselage, and all empennage and con- 
trol members, are of skin-stressed 
design. Pressed ribs and extruded 
section stiffeners are used in con- 
junction with the stressed-skin wing 
which has a single shear web in place 
of the coventional one or two spars. 
The fuselage is of stressed-skin or 
semi-monocoque design, with flat sheet 
covering over a frame-work of lateral 
frames and bulkheads, with fore-and- 
aft extruded section dural stiffeners. 
For production economy and struc- 
tural economy the wing is built in one 
piece from tip to tip, though the tips 
are built separately and are removable. 
Also the various Harlow models all 
have in common an almost complete 


both sides at once, 
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A special jig for the single shear member in 
the Harlow wing speeds production. 





absence of fittings. The wing and tail 
members attach to the fuselage by 
means of dural angles and machine 
screws along the whole line of inter- 
section of the two surfaces. Such a 
design is structurally economical and 
is unusually rugged in service as there 
are no concentrated loads. However, 
the problem of jigging for production 
of such a structure is obvious. 

In developing the jigs for our Har- 
low designs we kept several require- 
ments before us. As our factory was 
starting small, with the prospect of 
fairly rapid growth, we needed port- 
able jigs that could be shifted easily 
and inexpensively. Some of our jigs 
have already been moved three times. 
We needed jigs that would easily be 
adaptable to production of several dif- 

(Turn to page 90) 


Below: Production on Harlow wing jig showing full accessibility 








Upper level work platform, steps. and guard 
rail are all incorporated into the structure. 
















































And What is 
Being Done 
About It. 


The C.A.A. and the A.T.A. have 
joined forces to investigate the 
cause and cure of fires on board 
aircraft. An elaborate test rig 


‘ Oe tym 


has been set up at the Bureau 


of Standards for this study. 
What has been done and what 
the project is designed to ac- 
complish is told here— 


By 
Charles Froesch, 


Chief Engineer, Eastern Airlines, Inc. 
Chairman A.T.A. Committee on Fire 
Prevention 


+ problem of fire prevention 
aboard aircraft has, perhaps, not 
received the attention it justly de- 
serves until recently. This may be 
attributed to the fact that aircraft 
fires, particularly in flight, have been 
and are extremely rare. Besides, air- 
craft and power plant designers have 
had to give greater attention to factors 
which affect specific engine power in- 
crease, structure refinements and gen- 
eral reliability to meet increased per- 
formance and maximum safety. 
Basically, fire extinguishing instal- 
lations on airplanes have not changed 
substantially during the past decade, 
although manufacturers of fire fight- 
ing equipment have continuously and 


‘gradually improved the efficiency of 


B. of S. test rig ready for action. 


their apparatus, simplified detail de- 
sign to obtain maximum foolproofness, 
and reduced weight without sacrific- 
ing reliability. The fighting power of 
present day fire extinguishing equip- 
ment appears to be ample, but the ap- 
plication of this power still lacks ad- 
justment to obtain the best protection 
possible. We must learn to use it 
more efficiently and unfailingly. 

Fire prevention, even limited to air- 
craft, is an extremely broad subject 
and, therefore, my remarks must, of 
necessity, be limited to fire protection 
and the steps that are being taken to 
cope with this problem in an advanced 
manner. 

First of all, we can define fire as 
being usually the rapid oxidation of 
carbon in a substance. Given the 
necessary amount of oxygen, very few 
materials will resist a fire which, un- 
less properly controlled, may spread 
and start a disastrous conflagration. 

What is there to burn aboard an 
airplane? What may cause it to burn? 
How can it be prevented from burn- 
ing ? 

Secondly, if by accident it does 
burn, how can it be immediately de- 
tected and extinguished? Bearing in 
mind that this must be done quickly 
and with the least possible damage. 

The most prolific source of fire 
while the engines of the airplanes are 
operated on the ground is backfiring 
through the carbureter. In flight, fire 
may be caused by the rupture of a fuel 
or oil line with consequent dripping 
on the hot exhaust manifold, or per- 
haps by the failure of an engine part 
or of any of its accessories which may 
cause excessive friction to ignite 
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Wing and nacelle are of stainless steel. 


either fuel or lubricating oil. Fire may 
also be caused by electrical short cir- 
cuits. 

There are, of course, many other 
sources of fires, such as inadvertent 
carelessness with matches in the cabin. 
However, in all fairness, it must be 
stated that cabin fires are rare and 
most generally of a local nature which 
renders them easily controllable by 
means of portable regulation hand fire 
extinguishers carried on all airplanes 
today. ; 

Finally, there are the fires result- 
ing from crashes which may be caused 
either by excessive friction due to sud- 
den impact, rupture of feed lines, fuel 
tanks, short circuits, or a combina- 
tion of these four things. This type of 
fire is the most difficult to control, and 
irrespective of protection and preven- 
tion means, may never be completely 
obliterated anymore than such fires 
can be controlled on any surface ve- 
hicle. It is a fire hazard which is most 
difficult to cope with because it is 
sudden and intense. The greater use 
of non-inflammable materials and 
stronger structures has helped to a 
great extent to reduce this hazard. 

Realizing the importance of fire 
prevention aboard aircraft, the Air 
Transport Association of America, in 
conjunction with the Civil Aeronau- 
tics Authority, has been working on 
this problem with the help of aircraft, 
engine and accessory builders and fire 
fighting equipment manufacturers for 
the past two years. In consequence, 
the Technical Development Division 
of the CAA, under the direction of 
Richard C. Gazley, has had its Air- 
craft Section, headed by John Easton, 





Rear view of test set-up showing relation to wind tunnel outlet. 


design and build a full-scale test in- 
stallation at the National Bureau of 
Standards. A _ series of systematic 
tests has been started with this instal- 
lation to determine what steps can be 
taken, in the design, installation and 
operation of flying equipment to re- 
duce fire hazards to a minimum. 

The test installation as illustrated 
by Figure No. 1, which is a three- 
quarter front top view, consists of a 
complete power plant unit mounted on 
a nacelle and wing portion, simulating 
a setup of a modern air transport. 
The engine used is a Pratt & Whitney 
Twin Row engine, driving a Hamil- 
ton Standard constant speed propeller. 
As far as possible, standard aircraft 
parts such as NACA cowling, inner 
cowling, controls, etc., are used in the 
power plant assembly. 

The nacelle and wing structure are 
fabricated from welded steel tubing 
and rigidly supported by a concrete 
base. It is of sufficient strength to 
withstand a complete series of fires 
that may be required to properly com- 
plete all tests. The skin is stainless 
steel throughout. It has removable 
panels for replacement purposes, as 
well as substitution for lighter mate- 
rials to be tested later on. Vulnerable 
engine parts, as well as the ignition 
system, are thoroughly lagged to pre- 
vent fire damage which would impair 
the operation of the engine. The en- 
tire setup can be adjusted on its base 
to allow variations of angle of attack 
with respect to the normal direction 
of air flow. 

Figure No. 2 is a three-quarter rear 
view showing the retractable landing 
gear wheel in retracted position, also 


the control shed to the right, having 
the necessary remote controls for the 
operation of the engine and to adjust 
the quantity and temperature of the 
fuel and oil fed to the power plant to 
either run the engine or start any fire 
that may be desired within the power 
plant installation. A set of valves 
regulates the amount of fuel or oil fed 
to the engine section, and the oil line 
is fitted with a pre-heater to permit a 
temperature of 130° centigrade. The 
fuel and oil tanks can be seen on the 
extreme right above an elevated tres- 
tle to obtain a suitable head. 

In addition, oil or fuel can be lead 
directly to the nose of the NACA 
cowl and discharged in any section of 
the power plant installation by means 
of a nozzle which contains a spark 
igniter in its outlet. Thermocouples 
are installed at various points to regis- 
ter temperatures. 

The nacelle is located directly be- 
hind a wind tunnel of 70 miles per 
hour velocity to simulate actual flight 
conditions. The outlet of this tunnel 
is clearly shown on the illustration. 
The wing span is 13 ft. and wing 
chord 12 ft. 


THE procedure is to start the engine 
first, then the tunnel, and finally dupli- 
cate either an oil or fuel fire as may 
be decided, depending on the test to 
be run. 

Allan W. Dallas, in charge of these 
tests, stated that some interesting re- 
sults had already been obtained as a 
complete set of fire detector tests have 
been almost completed, which have 
indicated that it is entirely possible to 
have a fire in the power plant section 
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of an aircraft without being seen un- 
til serious damage has been done. 

The CAA Aircraft Fire Test Pro- 
gram is undoubtedly the most exten- 
sive and the most complete experi- 
ment with fire prevention ever to be 
carried out. It will include tests to de- 
termine: (a) the most satisfactory 
type of fire-detecting device; (b) the 
most effective fire fighting agent and 
the best method for its application; 
(c) the fire resistance of various types 
of materials used for best fire pro- 
tection. In addition, the program will 
test various means of preventing fuel 
and oil lines from failing under fire 
and it will endeavor to set up recom- 
mendations for the guidance of the 
design engineer and the operator to 
reduce fire hazard to a minimum. 

These tests have been set up with 
two distinct problems in mind. First: 
to determine ways and means for bet- 
ter fire protection to apply to airplanes 
now in service without demanding 
major or expensive redesign of either 
structure or installation. Second: to 
determine the optimum effectiveness 
possible with new designs. 

The investigation under way will 
cover as completely as possible fire 
detection, fire extinguishing, fire re- 
sistant materials, effects of fuel and 
oil ignition. It is believed that from 
these tests the installation of suitable 
fire detectors and revisien of the fire 
extinguisher installation on present: 
transport airplanes may be found suffi- 
cient to provide the protection which 
is desired. 

Fire detecting tests made so far 
were instituted to determine the most 
suitable type and proper location for 
maximum efficiency, bearing in mind 
the effects of the weather, operating 
temperature and vibration. 

Fire extinguisher tests will cover 
the relative effectiveness of various 
types of agents available, the quantity 
required to obtain satisfactory pro- 
tection and most suitable outlet loca- 
tions in the power section zone, acces- 
sory compartment, as well as the zone 
aft of the firewall. The effects of 
ventilation of different types of cowls 
on the spreading and control of fires 
will also be studied. 

The tests on fire resistant materials 
shall apply to items such as firewall, 
cowling, structural components, as 
well as the fuel and oil system. 

All tests shall also consider the ad- 
visability of providing shut off valves 
for all supplies of inflammable mate- 
rial. Preliminary tests have clearly 
indicated that this may be necessary 
as, when fuel and oil is shut off, the 
fire will usually go out readily or be 
(Turn to page 92) 
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Fig. 1. Simple harmonic motion diagram 
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The Control o/ 
VIBRATION in Aircratt 


Cut-and-try methods formerly used to prevent vibration failures 
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Fig. 2. Combination of SH motions 


in aircraft have been displaced by engineering analysis to 
point out corrective measures. The author will be remembered 
for his article on riding comfort in AVIATION for March, 1937. 


By H. H. Bruderlin 


Research Engineer, 
Douglas Aircraft Company, Inc. 


HE airplane structure is a compli- 

cated one of high elasticity and 
widely distributed weight and the re- 
sponse of its parts to the numerous 
vibrating forces encountered in flight 
has been too unpredictable to allow 
even a conservative degree of pioneer- 
ing with any certainty of safety. At- 
tempts at shock mounting engines 
have occasionally resulted in broken 
crank or propeller shafts, and similar 
attempts to relieve other parts of the 
airplane have often resulted in vibra- 
tion failure in unexpected places in a 
very umreasonable manner. Manu- 
facturers thus came to let well enough 
alone, content to follow a few simple 
rules that had been learned in the ex- 
pens.ve field of experience. 

Such a procedure, whose formula 
was derived over a long period of 
time, has yielded what may be termed 
satisfactory results for the airplanes 
with which we have heretofore been 
concerned—private, small military, 
small commercial, and in general air- 
planes of low and moderate power. 
The advent of the super deluxe sky 
liner and the flying dreadnaught have 
changed all this. Engines have become 
rapidly heavier and deliver much 


more power, and the clamor for more 
payload has placed weight at even 
more of a premium in structure than 
it has been in older ships. Cut-and- 
try methods that were formerly the 
exclusive weapon against failures due 
to vibration have consistently refused 
to yield the hoped-for results in a 
number of airplane models now in 
transcontinental service. In such a 
situation the only recourse of the 
manufacturers has been to turn from 
the dangerous and laborious experi- 
mental method to the simpler and 
more direct engineering formula: 

(a) Determine the reason for failure 
(b) Remove the reason for failure 
Only by such an approach can prog- 
ress in the vibration problem be real- 
ized. 

Since our discussion involves vibra- 
tion in general, it would be well to 
define the term as a motion, char- 
acterized by two or more reversals of 
direction. The motion may for our 
purposes occur at any speed, the re- 
versals at any time interval or fre- 
quency. Vibrations may be regular, 
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recurring again and again in the same 
manner as in a pendulum, or they may 
be constantly changing as to amount 
and frequency, as the fluttering of the 
family wash in the wind. We rarely 
concern ourselves with an irregular 
vibration of the. latter type, although 
some of the vibration with which we 
deal is so complicated that it appears 
to be irregular. 

The simplest sort of vibration, 
which is demonstrated by the swing 
of a pendulum or the movement of a 
weight on a spring, is called simple 
harmonic motion. Any simple har- 
monic vibration is completely de- 
scribed when its amplitude (amount 
of movement), direction, and fre- 
quency are stated. Frequency is gen- 
erally given in terms of either cycles 
per minute or cycles per second, mean- 
ing the number of times the weight 
or pendulum starts from the same 
point in the same direction during 


1Den Hartog, J.P. ‘‘Mechanical Vibrations,” 
McGraw-Hill Book Co., Inc., 1934, 

2U. S. W. P. A. Bibliography of Vibration 
& Flutter of Aircraft Wings and Control Sur- 
aces. 












that interval. A diagram of a simple 
harmonic motion with respect to time 
is a sinuosoidal curve as shown in 
Figure 1. 

The vibrations with which we con- 
cern ourselves are rarely of the simple 
harmonic variety, often taking a shape 
similar to that shown in Figure 2. A 
peculiarity of vibration, or as it is 
called in more general terms, wave 
motion, is that a complicated wave 
form such as this is produced by a 
number of simple harmonic waves 
acting together. A practical demon- 
stration of this that may easily be 
observed is the motion of a floating 
block of wood when the water is 
disturbed, first by a simple harmonic 
disturbance, and second, by two simple 
harmonic disturbances of different 
frequency at the same time. In fact, 
the motion represented by a chart 
such as Figure 2, may easily be visu- 
alized as the movement of a block 
when a wave of that shape passes 
under it. Vibration in a solid structure 
is exactly the same as waves in water, 
except that the speed of travel is con- 
siderably greater.” 

Because vibration is primarily of 
interest to us here only in its relation 
to aircraft, it is necessary that we be 
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familiar with those characteristics of 
an airplané which make vibration of 
such great importance. One of these, 
which we have already mentioned, is 
the ever-i creasing elasticity of the 
structure, permitting a vibration wave 
to be transmitted through its members 
as a wave travels along a string. The 
chief peculiarity of the airplane, how- 
ever, is the relatively immense power 
supported by this light structure, and 
the resulting high degree of vibra- 
tional excitation forced into it. A light 
construction subjected to forces will 
generally be set into motion more 
easily than a heavy one; obviously 
the greater the force on any structure 
the more will be its movement. The 
forces that may cause vibration in an 
airplane originate (a) from the power 
plant by reaction of the engine on its 
mount and by the air force disturb- 
ance as the propeller tip passes the 
fuselage, and (b) from the aerody- 
namic forces in the air through which 
the ship passes. Aerodynamic vibra- 
tion is covered in a large number of 
papers,” and those phases of it that 
disturb passengers are not at the 
present time controllable. For the 
purposes of this discussion we shall 
limit ourselves to excitation originat- 
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ing directly from the engine and from 
the propeller. 

As we have seen, these forces are 
not simple harmonic, but consist of a 
number of simple vibrations acting 
simultaneously. Fortunately, they nor- 
mally have separate origins and be 
dealt with individually. For example, 
in the engine alone the following 
regular forces originate. (Figure 3): 


(a) At a frequency equal to the 
crankshaft RPM, due to the rotating 
masses in the engine. 


(b) Ata frequency of twice crank- 
shaft RPM, due to reaction of re- 
ciprocating parts within the engine. 


(c) At the explosion frequency due 
to torque reaction. 


(d) In case of faulty ignition or 
distribution at a frequency equal to 
explosion rate divided by the number 
of cylinders, or a frequency of one- 
half crankshaft RPM. 

The varying forces produced by the 
propeller have two important fre- 
quencies : 


(a) Equal to RPM of the propeller 
shaft, which in geared engines may 
bear some such odd relation to crank- 
shaft RPM as 9 to 16 or 11 to 16. 
This is caused either by unbalance 
of the weight of the propeller or by 
unequal thrust of the blades. 


(b) Equal to the RPM of the pro- 
peller shaft multiplied by the number 
of blades. This is caused by the re- 
action of the air thrown from the 
blades on the fuselage. 


The forces listed above constitute 
the principal disturbances, although, 
of course, each frequency is accom- 
panied by a number of multiples, or 
harmonics as they are commonly 
termed. These higher orders often 
cause annoyance to engine manufac- 
turers but do not cause appreciable 
disturbances in the airplane. 

The first and most important step 
in almost any vibration probiem is re- 
moval of the sources of disturbance. 
In the case of aircraft this has already 
been done as thoroughly as is econo- 
mically possible. The truly remarkable 
degree to which it has been accom- 
plished may be demonstrated by vi- 
brating the airplane on the ground 
with a small motor and a rotating 
eccentric weight. One-fourth horse- 
power applied to rotating an eccentric 
of one inch-pound can produce more 
severe vibration than does a 1000 h.p. 
motor driving a 350 lb. propeller in 
normal operation. Such, then, is the 
extent of the forces with which we 
must deal. 


To be continued in an early issue 
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ADIO navigational aids have played 
R an important part in the growth 
of aviation by contributing to the 
safety of flight and dependability of 
service. In the United States, these ous range transmissions 
aids may be classed under four head- 


early application of these aids was 
confined to radio communications and 
navigational guidance by radio range. 
As the demands increased with the and give very reliable service except 
successful use of these early aids, im- under conditions 
provements and additions were con- 


revolutionary improvements have been 
the result of developments in the use 
of ultra-short waves inspired largely 
by limitations inherent in the long and low-frequency ranges, 
medium short waves. This paper will 
give a brief history and general de- 


progress in the application of ultra- 
short waves in air navigation. Con- course aural range operating on 63 
megacycles was installed and tested at 
Indianapolis, Indiana. Reliable results 
were obtained during adverse weather 


siderable progress has already been 
made; however, it is anticipated that 
there will be many new applications 


Four-course radio range 
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A round-up piece on the present and future of 
short-wave communication and navigation. This 
paper was prepared for presentation before 
the Lilienthal Gesellschaft meeting at Vienna 
in October, 1939, a schedule that was cancelled 
for reasons that are now a matter of history. 


By W. E. Jackson 


Chief, Radio Development Section, C.A.A. 


PART I 


Z.,, Tower for u-h-f four-course radio range, ings; namely navigational guidance 
a counterpoise 125 feet up facilities, position markers, instrument 
landing, and communications. The mainder broadcast only upon specific 


as radio science uncovers additional conditions and there was complete 
and perhaps even greater possibilities freedom from atmospheric disturb- 
of this truly remarkable and as yet 


The United States Government now dition, a complete portable visual 

operates and maintains 286 radio range was constructed on a mobile 

oi Developmental antenna array for 63-Mc range stations serving over 25,000 unit for tests under different terrain 

ae four-course range miles of air routes of the Federal Air- conditions. The results of tests made 
AVIATION 





































ways. These stations are all operated 
at frequencies lying within the 200- 
400 kilocycle band. 
these stations in addition to continu- 


Ninety-six of 


schedules of radiotelephone broadcasts 
of meteorological and other informa- 
tion useful to pilots, while the re- 


request from aircraft in flight. These 
low-frequency range stations are of 
invaluable aid in aircraft navigation 


of severe atmos- 
pheric disturbances, multiple course 
tinually necessary. Probably the most phenomena caused by mountainous 
terrain, and periods of interference 
from reflected sky waves. Because of 
these undesirable characteristics of the 
a new type 
ultra-high-frequency radio range sys- 
tem has been developed. 

development and In the early part of 1937, the first ex- 
perimental ultra-high-frequency four- 


ances and reflected sky waves. 
comparatively unexplored region of further this investigation, 
aural type experimental installations 
were made at Indianapolis, Indiana, 
and Pittsburgh, Pennsylvania. In ad- 
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Portable u-h-f radio range station built in a two-wheel trailer 


on these various installations indicate 
pronounced improvement over low- 
frequency radio ranges, particularly 
with regard to the elimination of mul- 
tiple courses and freedom from atmos- 
pheric disturbances. 


A direct comparison of low-fre- , 


quency and ultra-high-frequency mul- 
tiple-course phenomena was made in 
mountainous terrain using the regu- 
lar 254-kilocycle range and the new 
63-megacycle installations at Pitts- 
burgh. The courses of the two 
ranges were made to coincide and 
identical flight tests and recordings 
were made. These recordings showed 
the presence of multiple courses on 
the low-frequency range and none on 
the ultra-high-frequency range, as 
shown in the accompanying diagram. 

At the present time, an experimen- 
tal ultra-high-frequency aural radio 
range sytsem is being constructed be- 
tween New York and Chicago. Nine 
range stations .will be installed and 
will consist of the following main 
comnonents : 

(1) A crystal-controlled transmit- 
ter for the present operating on some 
frequency in the band 60-66 mega- 
cycles with an antenna carrier output 
of 300 watts modulated 100 per cent 
at a frequency of 1020 cycles. Provi- 
sion is also made to operate the trans- 
mitter in the band of 123 to 126 
megacycles with reduced power out- 
put. A second identical auxiliary 
transmitter is available and operates 
in case of failure of the regular unit. 
(2) A radiating antenna system 











consisting of four vertical half-wave 
dipoles arranged at the four corners 
of a horizontal square. The two di- 
poles of each diagonally-opposite pair 
are connected in phase opposition and 
the system keyed with the A-N se- 
quence. This produces two crossed 


figure-of-eight field patterns in the 
horizontal plane with vertical polar- 
ization and results in a four-course 
aural range system with each course 
at right angles to adjacent courses. 
Provision is made for varying the 
courses by mechanically rotating the 
complete antenna array approximately 
6 degrees. 

(3) A counterpoise, 35 feet in di- 
ameter, consisting of steel mesh and 
framework is mounted on a steel 
tower, the height of which is from 15 
to 125 feet above the ground level. 
The counterpoise is located approxi- 
mately one-third wavelength beneath 
the center of the dipole radiators. The 
height of the tower selected for a 
particular location depends upon the 
surrounding terrain. The counter- 
poise serves to eliminate small high- 
angle lobes in the space field pattern. 

(4) Two coaxial transmission lines 
connect the two pairs of dipole radi- 
ators to the A-N keying relay which 
is located in the top section of the 
transmitter. 

The portable visual ultra-high-fre- 
quency range unit previously men- 
tioned is housed in a two-wheel trailer. 
The transmitter, associated equipment, 
and transmission lines are in general 
the same as used in the regular fixed 
installations. A power supply unit 
utilizing a gasoline engine as prime 
(Turn to page 94) 





Fan-type marker antenna system for 75 Mc 
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Cone of silence (Z-marker) antenna system (75 Mc) 

























































NE of the chief characteristics 

of the new Waco Model “E” is 
is the use of a plywood covered wing, 
following the latest engineering de- 
velopments in this design. According 
to the Waco engineers this covering 
was chosen because of its higher 
degree of elasticity when compared 
with metal and because of its ability to 
absorb excessive gust loads without 
permanent set. 

Another new feature is Waco’s new 
method of engine mounting at the 
engine ring, which allows the power 
plant to float from the motor mount 
forward. This is claimed to reduce 
the transmission of engine vibration to 
a minimum. Controlled cooling is 
secured by a new cowl design which 
is completely different from the 
NACA type previously used. This 
cowl is completely separated from the 
engine and its mount, and is, instead, 
distinctly a part of the airplane struc- 
ture—independently supported. At the 
bottom of this cowling is a ventilator, 
controllable in flight, which permits 
the pilot to maintain any desired 
engine temperature under extreme 
weather conditions. 





The dashboard has the instruments mounied on a shock- 
proof panel and controls near the gauge they operate. 


As to performance, Waco states 
that the Model “E” has a maximum 
sea level speed of 185 miles per hour 
in level flight with the Jacobs L-6 
engine, 200 mph. with a Pratt & 
Whitney S. B. Wasp, Jr., and 204 
with a Wright R 975-E-3. Cruising 
speed at optimum altitude is said to 
be 177 mph. with the Jacobs, 195 with 
the Wasp, Jr., and 200 with the 


WACO For 1940 


The interior of the cabin follows the conventional auto- 
mobile design and is built to carry four or five passengers 









Wright. Service ceiling with these 
power plants runs from 18,000 to 
24,000 feet. 

The Model “E” has an over all span 
of 34’9”, a length of 27°10”, and a 
height of 88”. There is ample room 
in the four to five passenger cabin 
and motor car design has been em- 
ployed throughout with free-curled 
hair and Laidlaw upholstery covering 





The cowling is radical in design in that it is an integral part of the ship separate 
from the engine. Underneath the cowl the motor is mounted so as to float from the 


motor mount forward. 
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the springs. The instrument panel 
is of modern design and provides for 
all flight instruments and _ radio 
mounted in front of the pilot in con- 
ventional airline style. Occasional 
and air temperature instruments are 
at the pilot’s right. All controls have 
been placed near the gauge they 
operate or affect. 

The front seats are adjustable and 
the rear seat is of the automobile type 
with a conventional spring base. All 
are covered with Laidlaw Broadcloth 
and are available in several selections 
of pattern and color. The interior is 
fully equipped with ash trays, assist 
cords, rear seat arm rests, etc. 

Standard equipment includes a 
Hamilton Standard Controllable Pitch 
Propeller, electric starter, 15 ampere 
generator, bonding and shielding for 
two way radio, Navigation lights, 
Grimes electrically driven retractable 
landing lights, rear seat quarter lights, 
indirect lights on all instruments with 
rheostat control, and a separate map 
light for the pilot. The ship has toe 
operated hydraulic brakes with a hand 
parking lever, dual rudder pedals, and 
throw-over wheel. Fuel capacity is 
125 gallons. The luggage compart- 
ment has an allowance of 100 lbs. with 
inside and outside access. Cabin 
heater and ventilator are included. 


Instruments include: altimeter, air 
speed indicator, bank and turn, rate of 
climb, compass, electric fuel gauges, 
manifold pressure gauge, oil pressure 


and oil temperature gauges, tacho- 
meter, combination carburetor and 
outside air temperature gauge with 
selector switch, and a voltmeteram- 
meter, all of which are mounted on a 
shock proof panel supported by Lord 
bushings. Wing flaps are electrically 
controlled. Such items as airplane 
and engine log books, tool kit, first aid 
kit, fire extinguisher, and tie down 
ropes complete the equipment. 


Performance and Weight Data 
WACO Model SRE 


Basins .. sins eson Pratt & Whitney S B 
Rated Power at R.P.M. at Alti- 
tude. .400 hp. @ 2200 r.p.m. @ 5000 ft. 


DOU MIENRIN 606s cacécsic ceed 34 ft. 9 in. 
Leneth overall... csv. <taz 27 ft. 10 in. 
Height neteall 2%. vosccss..- 8 ft. 8 in. 
Wing area net........:...... 246 sq. ft. 
OE eer 4200 Ibs. 
Empty wt. (Stand. Equip.).... 2734 Ibs. 
Disposable Load ............. 1466 Ibs. 
eres 499 Ibs. 
Wing loading .......... 17.06 Ibs./sq. ft. 
Power loading ........... 10.50 Ibs./h.p. 
Fuel capacity (mormal)......... 125 gals. 
Fuel capacity (max.)........... 165 gals 
Oil capacity (normal).......... 64 gals. 
Oil capacity (max.)............. 8t gals. 
se rere Ham.-Std. Contr. 


Max. speed (Level flight) ....200 m-.p.h. 
Cruising speed S.L. .........170 m.p.h. 
Cruising speed (optimum alt.) .195-m.p.h. 


CO i ikkis ss oskbksece 1550 ft./min. 
Service COMM <<. ik. seecices 23,500 ft. 
Fuel Consump. (best cruis.) .22.7 gals./hr. 
Range (15% reserve) ........... 880 mi. 


The wing of the new Waco Model “E” uses plywood covering which is expected to 


give better wearing characteristics and fatigue properties. 
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The landing mechanism pulls the wheels up into the nacelles by a combina- 
tion sprocket chain and drive thread that operates the leverage system. 
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SHIP that is able to equal air- 

line schedules because of its 
wide range of operating features his 
been brought out by the Cessna Air- 
craft Company and designated as the 
T-50. It’s a low wing, five place, twin 
engine monoplane which is built to be 
well suited for business personnel 
transport, high speed charter, instru- 
ment training and route-checking for 
major airlines, aerial photography, 
ambulance work, and _ twin-engine 
flight instruction in the more ad- 
vanced flying schools or in military 
flight training. 

A cruising speed of 191 m.p.h. 
coupled with a range of 750-1000 
miles account for this ship’s ability to 
equal airline schedules. In addition 
the T-50 has a single-engine ceiling 
of 6300 feet, and it can be flown and 
climbed without difficulty on either 
engine at all speeds above stalling, due 
to ample control surface and trimming 
tab areas and stability of the ship. 
A takeoff run of 520 feet and landing 
run of 630 feet together with a land- 
ing speed of 55 m.p.h. and a climb 
of better than 1500 feet per minute 
make small field operation entirely 
practical. 

The fuselage is chrome molybdenum 
welded steel tubing using a combina- 
tion of Warren and Pratt truss brac- 
ing. Zinc chromate primer and navy 
gray enamel are used as protection 
against corrosion. Easy -and eco- 
nomical maintenance is assured by fab- 
ric covering which is applied in such 
a manner that it is not permitted to 
touch the metal structure at any point, 
and large inspection plates are pro- 
vided at all routine inspection points. 
In assembly the fuselage is lowered 
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onto the center section of the wing 
where it is held by rectangular steel- 
tubing fittings. 

The wing is full cantilever wood 
construction and is continuous from 
tip to tip. The front spar . passes 
through the cabin at the rear edge of 
the pilot’s seats, the rear spar under 
the rear seat, thereby leaving the 
cabin free of obstructions. Spars are 
solid laminated spruce glued under 
high pressure, seasoned and machined 
to final size. Hardwood blocks are 
used at all fitting attachment points 
with all bolt holes bushed. Compres- 
sion members are spruce with birch 
bearing members against the spars. 
One piece Warren-truss ribs made of 
aircraft spruce with mahogany ply- 
wood gussets are used. Wing tips and 
leading edges are covered with 1/16 in. 
mahogany plywood, and the airfoil 
section is the NACA 23012. Trailing 
edge flaps are driven by a single elec- 
tric motor through a 35 degree arc, 
and flaps and ailerons are of wood and 
plywood construction. Gasoline tanks 
are located inboard of the engine 
nacelles and are supported top and 
bottom on each side by plywood bulk- 
heads and fore and aft by the spars 
themselves. This insures against leak- 
causing localized stresses. Retracta- 
ble landing lights are installed flush 
with the lower surface of the wing. 


Powered with Jacob Engines 


The engines are Jacobs L-4MB’s 
rated at 225 h.p. with 245 h.p. avail- 
able for takeoff. They are rubber 
mounted and may be detached merely 








Ce 
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The wing is chiefly of wooden construc- 
tion with drag ribs of plywood. 


by removing four bolts and discon- 
necting the controls, fuel, oil, and 
electric connections. Pressure-type 
baffles are used assuring adequate 
cooling under all operating conditions. 
Eclipse electric starters and a 25 am- 
pere Eclipse engine driven generator 
are standard equipment while an extra 
accessory drive is provided for a de- 
icer system if desired. Engines swing 
Hamilton Standard constant speed 
propellers. 

The cabin has over forty cubic feet 
of space available per passonger 
Headroom is 57 inches and the rear 
seat is 57 inches in width. Chair 
seats and backs are soft foam rubber. 
Windows and windshields are of 
Plexiglas and a large duct carries 
clean air into the cabin with the vol- 
ume and temperature under the pilot’s 
control. The baggage compartment 
can accommodate up to 300 pounds of 
luggage. 

The instrument board carries a com- 
plete blind flight group consisting of 
compass, sensitive altimeter, airspeed, 
rate of climb, turn and bank, and 
clock. There are also a complete set 
of engine instruments. Engines are 
shielded and the ship is bonded in 
readiness for the installation of radio 
equipment of the owner’s choice. 





All of the instruments shown are standard equipment except the directional gyro and 
the gyro horizon. Elevator and trim tab controls are above the pilot. 


AVIATION 
January, 1940 


47 


SPECIFICATIONS 


She ccc, eae and aes paeen asad 41’ 11” 
Lats MOORE 6 vba ska vdccesccess 32’ 9” 
Height (tail wheel on ground) ....9’ 11” 
Col Gein sn iiies 5.cd ns cotlcdners 57” 
Gasoline capacity...:....... 120-160 gal. 
Oe ee RS EF es 5000 Ibs. 
Weight empty ................ 3500 Ibs. 
etees AE his cda sc cdcenawenees 1500 Ibs. 
Wing loading............. 16.9 Ibs./sq.ft. 
Power loading............. 10.2 Ibs./h.p. 
Cruising speed (optimum altitude) 

191 m.p.h. 
Landing speed (flaps down)..55 m.p.h. 
Rete’ OF CHES as vckes kes 1525 ft./min. 
Cruising’ CaGGGB id, 08. s00 5.008 1000 mi. 


Service ceiling (both engines) ..22000 ft. 
Absolute ceiling (one engine) ..6300 ft. 
Gasoline consumption (normal) 


28 gal./hr. 
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CONSOLIDATED Amphibian 


HE latest achievement of the 

Consolidated Aircraft Corporation 
is the building of the world’s largest 
amphibian, the Model 28-5A, or as 
designated by the Navy, the XPBY- 
5A. The new amphibian is basically 
the familiar Model 28 twin engine 
flying boat, better known by its Navy 
designation, PBY. The change was 
accomplished chiefly by the addition 
of a tricycle landing gear which is 
fully retractable. The side wheels and 
supporting mechanism, complete with 
oleo shock struts, retract into wells 
in the side of the hull. The nose 
wheel in the retracted position is com- 
pletely closed over by automatically 
operated hatches so that no resistance 
to planing is encountered. All three 
wheels are operated by a central hy- 
draulic power drive, which handles 
all the necessary operations in se- 
quence automatically and both the 
extension and retraction of the gear 
is controlled by a single lever. Hy- 
draulic pump power is obtained either 
from the main power plant or from 
an auxiliary engine, but hand opera- 
tion is possible, if necessary. 

The landing gear has a number of 
advantages in addition to the obvious 
one of greatly extending the scope 
of utility for the Model 28. For 
rough water taxiing the extended 
gear greatly assists in control by 
serving as a sea anchor. More engine 
power may be applied for short turns 
without undue acceleration, and turns 
on the water may be accomplished 
with far less skidding. Naturally, all 
danger of scraping the keel on the 
ramp is eliminated, and no beaching 
crew is required, for the ship can 


climb a ramp or beach under its own 
power. It may operate from sand 
beaches with no special ramps or 
facilities for handling. 

Since the side wheels are above 
water when the ship rises on the 
step, and since automatic means are 
provided for expelling water from the 
closed bow wheel hatch before the 
plane is in the air, the flying trim 


remains unaffected. Repairs or rou- 
tine servicing to the landing gear may 
be made with a minimum of trouble. 
The beaching gear lugs of the Model 
28 have been retained, so that a 
standard beaching gear may be at- 
tached and the plane run out of water. 
This lifts the landing gear clear of 
the ground so that any servicing may 
be carried out. 


CURTISS Falcon 


Designed specifically for the training of “fighting pilots” the new, all-metal Curtiss 
Falcon 22 two-place basic combat and all purpose trainer has been contracted for by 
a foreign government. The plane has just completed flight tests and while no details 
concerning its performance are available, it is powered by a Wright Whirlwind 9-cyl- 
inder engine, incorporates a wing of special design which provides greatly improved 
stall and spin characteristics and is equipped with retractable landing gear. Provision 
has been made for all types of training activities, including gunnery, bombing and 
instrument flying. This ship is smaller than the well-known Curtiss Hawk 75A pursuit 
but incorporates the latest in structural design. The wing is of the full-centilever type 
and is all metal with multiple spars, having an internal structure of longitudinal 
stiffiners, shear spars and fore and aft bulkheads which are riveted to the skin; cand 
is constructed in five separate units. The center panel contains two fuel tanks with 
a total capacity of 68 gallons, are located near the center line. 
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Lycoming Geared 
73 h.p. Engine 


AUNCHING into a new field the 
Lycoming Division of Aviation 
Manufacturing Corporation announce 
a geared 75 h.p. engine. The new 
engine, of the Model GO-145-C series, 
has four air cooled horizontally op- 
posed cylinders, and like geared en- 
gines of higher horsepower uses dy- 
namic dampers. It follows the same 
basic design as the 0-145 50, to 75 
h.p. engines with the addition of the 
reduction gear. Engine demensions 
are also the same except that the 
geared engine is 4.70 inches longer 
to provide for the reduction gear 
which is a straight spur gear type of 
internal ring gear and pinion housed 
entirely within the crankcase. 

The GO-145-C series engines de- 
velop 75 h.p. at 3200 rpm with a gear 
ratio of 27:17 which means that the 
propeller speed at rated power is 
2015 rpm and 1825 rpm at cruising 
permitting maximum propeller effi- 
ciency by allowing the use of a larger 
diameter high torque propeller. The 
spur gear type of internal ring gear 
and pinion permits clockwise rotation 
of both propeller and crankshaft while 
the center line of the propeller is only 
% inches below the center line of the 
crankshaft. The propeller shaft, 
which has the rear half of the pro- 
peller flange and ring gear forged in- 
tegral, is supported by a long steel 


backed copper lead-lined bearing and 
the propeller thrust can be taken on 
the integral flanges on both ends of 
this bearing for either tractor or 
pusher type of installation. 

Rigid crankcase construction is 
assured through the use of an integral 
semi-steel crankcase and _ cylinder 
block which is split vertically through 
the center, with a ground joint metal- 
to-metal contact and secured using 
through bolts. It has three replace- 
able steel-backed copper lead-lined 
main bearings. The crankshaft is a 
one piece nitrided forged alloy steel 
shaft provided with four throws and 
equipped with dynamic balancers. The 
reduction pinion gear is shrunk on 
the crankshaft and held securely by 
a nut ;atid lockwasher. The crank- 
shaft is both dynamically and static- 
ally balanced. 

Removable cylinder heads of cast 
aluminum are attached to the cylinder 
barrels by studs and nuts. Copper- 
asbestos: gaskets afe used between 
cylinder head and barrel and exhaust 
ports extend vertically downward pro- 
viding maximum visibility and ease of 
cowling. 

Pistons of cast Lo-Ex aluminum 
alloy are machined for two compres- 
sion rings, one oil regulating ring and 
one oil scraper ring. They operate in 
cast semi-steel heat treated bores. Pis- 
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ton pins are of the full floating type. 
The engine is wet sump type with Oil 
being forced through the cam shaft 
to all cam bearings, crankshaft main 
bearings, propeller shaft bearing and 
connecting rod bearings by a gear type 
pump driven from the camshaft. The 
crankshaft has centrifugal sludge re- 
movers and pistons and piston pins are 
lubricated by splash. A screen oil 
baffle is provided between the main 
crankcase sections and the ‘oil pan. 

The valve gear is automatically 
lubricated by using gravity feed 
engine oil. The mechanism is com- 
pletely enclosed, but the rockers may 
be reached through removable covers 
on the cylinder heads. 

73 octane fuel is recommended in 
al! models. Fuel consumption is .50 
lbs./BHP/Hr. at cruising, and oil 
consumption is .010 lbs./BHP/Hr. 
Dry weight of single ignition models 
is 181 Ibs. (shipping weight 227 Ibs.) 
Baffles and propeller hub attaching 
parts are 6.03 Ibs. additional. 


Specifications 


GO-145-Cl 
MNO. 5 chen Sti tune a Boies eek 3.625 in. 
EE ergo arin 3.50 in. 
Displacement i 
Height (Incl. carburetor) 
Width 
Length 
Compression Ratio 
Weight—Dry 
Rated Horsepower 
NO LGUs. cen ssssave sameeiinn 3200 
Reduction Gear Ratio 
Propeller R.P.M. 





~ 
oS 





full throttle = 
brake horsepower. 


g 





& 








Propellér load 
horsepower bt 


/ 
i 


th Fue/ consumption 
propeller load | 
0 


8 





horsepower 





Brake 
$ 


ind 
Oo 




















4) | | 
1200 1600 2000 2400 2800 3200 
R.P-M. 














Performance curves of the geared Ly- 
coming 75 h.p. motor of the model 
GO-145 series using 73 Octane fuel, 
28 spark advance for the model Cl 
and 25 for the C2 and C3. 





To all its friends and associates, aloft 
and on the ground, whose loyalty and 
devotion to duty have played so impor- 
tant a part in aeronautical advancement, 
Hamilton Standard sends sincere greet- 


ings. To them, and to all those who this 


year will travel the airways of the world, 
Hamilton Standard pledges continued 
devotion to the intensive research and 
painstaking craftsmanship that have estab- 


lished the reputation of its propellers 


for dependable service wherever man flies. 











EST FLIGHTS were scheduled for 
late December on the newest of 
the pioneer molded planes, a trainer 
model developed by the Timm Air- 
craft Corporation, Van Nuys, Calif. 
The Timm process utilizes a laminated 
spruce plywood heavily impregnated 
with phenol formaldehyde which may 
be formed to desired shapes under the 
influence of heat and pressure. Be- 
fore molding the sheets are stamped 
to required blank shape by use of dies 
and presses heated for the operation. 
Actually the Timm trainer is of 
fairly conventional design both struct- 
urally and aerodynamically. Chief 
point of departure is the manufactur- 
ing method, which gives promise of 
material savings in man hours, esti- 
mated at about 25 per cent. Ad- 
vantages of the plastic material as 
listed by O. W. Timm, president of 
the corporation, include the relative 
immunity of such construction to ma- 
chine gun or shrapnel damage, and 
the ease and speed with which such 
damages can be repaired in the field. 
Other advantages include resistance 
to heat, salt water, oil, gasoline, etc., 
and elimination of exposed seams and 
rivet heads. 

The Timm Trainer is a two-place 
open tandem military type training 
monoplane of low wing type with 
fixed landing gear of conventional 
design. Span is 35 ft., length 26 ft. 
4 in., and height 7 ft. Empty weight 
is 1,363 lbs., and useful load 662 Ibs. 
Engines of 125 to 220 h.p. may be 
fitted, though a Kinner 160 h.p. en- 
gine is being used in the prototype 
plane. Based on the 160 h.p. engine, 
performance is estimated at 137 mph 


TIMM 2-Place Trainer 


top speed at sea level, 1026 ft. per 
minute climb from sea level, service 
ceiling of 17,800 ft., and cruising 
range of four hours, or approximately 
500 miles. 

Wing of the new Timm is of full 
cantilever construction, with the skin 
being formed of upper and lower 
moulded halves fitted over a conven- 
tional system of spars and ribs, then 
bonded and sealed at all points of con- 
tact by the same phenol process used 
in forming the plywood panels. 
Laminated solid rectangular Nuyon 
processed spruce spars are used, and 
ribs of three ply web of resinous 
bonded plywood. The fuselage is of 
semi-21onocoque construction, shaped 































in two half sections that are united 
over a light framework to form a 
single shell. 

Upon completion of the trainer 
model Timm officials plan to start con- 
struction of a military pursuit type 
plane employing the same manufactur- 
ing methods, but designed as a re- 
vision of the Howard Hughes racer 
which now holds the west-east trans- 
continental record of seven hours and 
twenty-nine minutes. Design rights to 
this plane have been purchased by the 
Timm organization and the revised 
engineering and design work has been 
completed. Fitted with a 1250 h.p. 
engine the new pursuit should develop 
a speed in excess of 400 mph. 








— 


This is the latest ship brought out by the Howard Aircraft Corporation. The model is a 
five place plane designed to be within the pocket book of the private owner. The 
series of Howard planes has been developed from the famous “Mister Mulligan” proto- 
type that frequented the air races not so long ago, winning the Bendix and Thompson 
Trophy races“in 1935. There are several new models now under development. This 
one has been built for “many commercial and semi-military uses . . .” 
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OMETHING new in light planes 

is the three place Cub Cruiser 
designed especially for the operator 
who wants both a trainer and a light 
plane for passenger hopping. This 
new Cub is to se!l for $1,798 and was 
first displayed at the Distributors 
Convention at the Cub factory in 
Lock Haven, Penn., on December 5th 
and 6th. Powered by a 75 horsepower 
motor, the Cruiser carries the pilot 
in front and two passengers in a com- 
fortably wide 37-inch seat in the rear. 
Dual confrols are standard equipment 
and may be connected in the center 
of the rear cockpit, the ship becoming 
two-place for instruction. Equipment 
also includes dual hydraulic brakes 
and a_ full-swivelling tail wheel 


mounted on a spring-leaf. A fifty 
pound baggage allotment makes the 
Cruiser entirely practical for cross- 
country work. 

Upholstery is of the Cub Trainer 
type with the addition of upholstered 
sidewalls and a special crackle finish 
instrument panel. Trimming and en- 
gine controls in the wall panels is 
designed for hard useage. Instruments 
include tachometer, altimeter, temper- 
ature and pressure guages, air speed 
indicator, and compass. Cabin heater, 
carburetor heater, navigation lights 
and battery are likewise part of the 
Cruiser’s standard equipment. Both 
seats are large, the front. seat being 
somewhat wider than that in the Cub 
Trainer. 


Photos by Hans Groenhoff 
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The fuselage follows the regular 
Cub practice consisting of four 
longeron, welded steel tube construc- 
tion with fabric covering. Tubing is 
primed with zinc chromate for pro- 
tection against corrosion. Struts are 
of the standard “V” arrangement of 
steel tubing, braced with intermediate 
“V” jury struts. There are full slid- 
ing windows on the left and an aux- 
iliary window back to the rear of the 
baggage compartment giving excellent 
vision and good ventilation. As in 
the Cub Coupe, stainless steel gas 
tanks, firewalls, and exhaust pipes are 
standard equipment. 

Wings aré of the customary Cub 
construction with light nicral ribs, 
spruce spars, steel tie-rod bracing and 
fabric covered. Tail surfaces are 
welded steel tubing, fabric covered, 
with self-aligning streamlined bracing. 
Bronze, non-hygroscopic bushing is 
used at all points of the tail and wing 
control surfaces and cables are pre- 
formed flexible steel fitted with cad- 
mium steel thimbles at end splices. 

The landing gear is similar to that 
of the J3 Trainer, except that it has 
larger tubing in the “V” underneath 
the fuselage, reenforced fittings and 
a liner in the axle to absorb added 
weight. An extra shock cord has 
been added on each shock strut, and 
four ply tires are used instead of the 
two ply used on the lighter ships. 


Specifications: 


Length overall 
Height overall 
Wing span 
Weight empty 
Useful load 
Baggage capacity 
Speed 

Cruising range 
Service ceiling 
Gas consumption 
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U.S. ARMY AIR CORPS 
eluted BRAZIL 


Route taken by the Second Bom- 
bardment Group on their 12,500 
mile flight around the Americas 





W RIGHT. 





MACKAY TROPHY WINNERS 
IN GOOD NEIGHBOR FLIGHT 


Winging over the towering vol- 
canic guardian of Rio de Janeiro 
harbor, seven Wright Cyclone- 
powered Flying Fortresses of 
the U. S. Army Air Corps car- 
ried for the second time the good 
will of one of America’s great 
Republics to another. On the 
50th Anniversary of Brazilian 
independence, the Second Bombardment 
Group dipped their wings in salute over 
Rio de Janeiro in a flight which paralleled 
historically the one made to the Argen- 
tine in 1938 which had earned them the 
Mackay Trophy and the acclaim of two 
continents. 

Under the command of Major General 
Delos C. Emmons, with Lt. Col. Robert 
Olds, Group Commander, the incom- 





ENGINES 


parable Boeing’ B-17 Bombers 

completed the 12,500 mile trip 

from Langley Field, Va. to 

Rio de Janeiro and return to 

Washington with the precision 

and dispatch of any routine 

maneuver, climaxing the Trophy 

award which had been made just 
previous to their departure. 

Wright congratulates the Air Corps 

and the Second Bombardment Group on 

their splendid execution of this flight 

and is proud of the twenty-eight Cyclene 

engines which functioned flawlessly 


throughout the entire expedition. 

+ 
WRIGHT AERONAUTICAL CORPORATION 
Paterson : : . New Jersey 


A Division of Curtiss-Wright Corporation 








Suort cuts to success do not exist. You must 
iy be trained . . . CAREFULLY — THOROUGHLY... 

, 5 Hundreds of SPARTAN TRAINED men are now in fine 
D positions, as mechanics with aircraft manufacturers, air 
lines and maintenance stations — they were not born 

mechanics. SPARTAN Training enabled them to secure 


the positions they now hold — SPARTAN TRAINING 
will make YOU a mechanic. Send the coupon NOW! 


HOME OF THE DAWN PATROL 


or Shan SCHOOL OF AERONAUTICS 


ACCREDITED GOVERNMENT APPROVAL BY THE CIVIL AERONAUTICS AUTHORITY 


APPROVED BY THE U.S. anu aim conrs FoR wsteocrion sora ruceTamecumcs DIVISION OF SPARTAN AIRECRAFT COMPANY 












































Address Spartan School of Aeronautics, Dept. AV2, Tulsa, Oklahoma, Capt. Maxwell W. Balfour, Director 
Send me a copy of the NEW 1940 Catalog and Supplement describing in detail 
SPARTAN Flying. Mechanical and Radio Courses. Tuition and detailed living expenses. CHECK BELOW BRANCH 
OF AERONAUTICS YOU 
Name cae ARE MOST INTERESTED IN 
C] runne 
Addr 
, beeen (_] Mecuamican 
DAWN PATROL DANCE 
After your school hours, at SP&RTAN every form Any Previous Flying Experience? C RADIO-INSTRUMENT 
of sport and social activity is at your disposal — m P 
HOURS THAT YOU WILL ALWAYS REMEMBER. Previous Education (_] execurwve-manacement — 
| Nierbisrtses are 
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1940 DIRECTORY NUMBER 


The Annual All-American 
Air Show in Print... 


February Aviation will be the great Annual Directory Issue, presenting 
the new planes, engines, instruments and equipment offered by 


American manufacturers for the use of all the world's buyers. 


Here will be the most complete and dramatic exhibit of American 
aircraft, illustrated with photographs and three-way drawings, described 
by text and full specifications. Engines will be illustrated and described 
in detail. Design trends will be explained in pictures and text. The 
great exhibit of accessories and equipment will graphically feature all 
the developments that are contributing to aviation progress. And the 
buying directory, listing all of the industry's leading suppliers, will be the 


most complete and useful ever published. 


Aircraft manufacturers, owners, dealers, operators, prospects, govern- 
ment officials, and military officers—located throughout the world—will 
read and study the coming Annual Directory Issue of Aviation for 
authoritative information on aircraft, equipment and accessories. Com- 
plete information on your product belongs in the Directory Number of 
Aviation—the industry's buying guide. Advertising rates and mechani- 
cai requirements will remain the same as for regular issues. Advertising 


forms close January 15th. 
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BUYER’S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 





Reproducing drawings using dry developing is done by a new machine brought 
out recently by the Ozalid Corporation, Johnson City, N. Y. The machine, 
Model A, is a fully automatic Whiteprint machine handling cut sheets or continu- 
ous yardage, automatically separating originals from sensitized materials after 
exposure. Scientifically termed the Diazo-Process, the “Ozalid” process is 
founded on the sensitiveness of certain Diazo-compounds to light rays at the lower 
end of the spectrum, however the coated materials can be handled in daylight. 
The exposed print is subjected to the action of ammonia vapor in a suitable 
developing device which chemically changes the Diazo-component to a fast dye- 
stuff in an entirely dry manner. Unique to this process is the fact that the prints 
can be made on such materials as tracing paper, tracing cloth and foil. Dry 
developing makes the prints true to scale and, because they are chemically stable 
to light, won’t fade. A number of large airplane plants have now installed this 
process using ozalid transparent prints to speed their redesign work.—AVIATION, 
January, 1940. 


Eliminating the need of cable splicing, the “safe Line’ wire rope clamp manu- 
factured by the National Production Company, Detroit, Michigan, is a stream- 
lined unit that can be attached by any employee, and is guaranteed to outpull 
any wire rope to which it is fitted. The unit grips the end of a cable around 
the body of the cable to form a loop. Two gripping halves, double spiral 
splined to fit the cable strands, are clamped together by two taper threaded nuts. 
The clamp can be used repeatedly, permitting adjustments of tension—AVIATION. 
January, 1940. 


For aircraft manufacturers who are now operating, or planning to install, their 
own plastic molding departments, there is considerable interest in the announce- 
ment of the H-P-M Model 40-H-2 Injection Molding Press by the Hydraulic 
Press Manufacturing Company, Mount Gilead, Ohio, builders of the huge 
hydraulic presses which have found wide application among aircraft manu- 
facturers. The Model 40-H-2 press is a self-contained injection molding machine 
of horizontal clamp type, with two separate parts—the injection unit, and clamp 
unit—each having its own operating valves and controls. Fluid heating of the 
injection chamber provides positive control over plastic material to maintain 
proper plasticity. Installation of the machine is quite simple as it is only 
necessary to set it on the factory floor and make necessary connections for 
electricity and cooling water—AviaTIoNn, January, 1940. 


Developed especially to remove caked grease and oil from engines and other 
complex parts and equipment, an oil spray gun offered by the Alexander Milburn 
Company, Baltimore, Maryland, should prove of interest to aircraft service 
organizations. Known as the type KSC, the gun uses kerosene, or any other 
cleaning solvent, sprayed by air pressure entering the nozzle through the handle. 
The gun is compact, light in weight, and ruggedly built—AviatTion, January, 
1940. 


Instant, mechanical flight computation, prior to takeoff or at any point during 
the flight, is obtained with the new Librascope Flight Computor now offered by 
the Librascope Development Co., Burbank, Calif. Combining into one instru- 
ment all flight variables for immediate reading, and eliminating all mathematical 
computations, the Librascope Flight Computor enables the pilot to determine 
every factor of his flight plan in one minute or less, as contrasted with approxi- 
mately 45 minutes by flight plan calculations commonly in use. Variable factors 
represented by knobs on the Flight Computor include: wind velocity, wind 
direction, true course of flight, gross weight of plane, time elapsed, pressure 
altitude, free air temperature, carburetor air temperature, horsepower, and 
engine r.p.m. Indicating dials show: total distance, true course ground speed, 
drift angle, indicated air speed, total fuel consumption, manifold pressure 
required, and engine B.M.E.P. The instrument will also accomplish dead reckon- 
ing flight planning, will assist in calculating radius of action, and may be used 
for “rectifying” and “return to course” calculation—AvIATION, January, 1940. 
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H-P-M Model 40-H-2 molding press. 


Alexander Milburn Type KSC spray gun 


Librascope Flight Computor. 
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New contactor used in ACE spot welders. 





Precision Scientific gasoline tester 





A handy small rivet and punch tool, for use where larger equipment is not 
easily applicable, is offered the aviation industry by Knu-Vise Incorporated, 
Detroit, Mich. Known as the Knu-Rivette, the tool was designed to cold-head 
rivets up to 5/32 in. dural, or to punch holes up to ¢ in. dia. in .062 sheet steel. 
The tool is hand operated by means of a toggle action handle. The detachable 
yoke has a width of Z in. and depth of 4 in. Weight of the tool is 64 Ibs. 
complete.—AviaTion, January, 1940. 


Increasing application of spot-welding to aircraft manufacture lends special in- 
terest to all spot-welding developments. One of the newest aids to increased 
spot-welding efficiency is the “knee-action” spot welding contactor introduced by 
the Pier Equipment Mfg. Co., makers of Ace-Peer Welders. The unit incor- 
porates a trip control lever which may be adjusted to control the period of the 
welding stroke down to as close as 2 to 3 cycles.—AviaTIon, January, 1940. 


A mechaviical micrometer for production gauging of sheet metal is offered by 
the Streeter-Amet Company, Chicago, Ill. Known as the Guyer Gauger, the 
device automatically clamps the sheet at any point where thickness is to be 
measured and records the result on a large dial in front of the operator. The 
standard machine will indicate from 8 to 38 gauge readings per minute. The 
dial is graduated in 0.001 in. increments——AviaTion, January, 1940. 


Much aviation progress is linked with fuel and lubricant research: Latest tool 
of the petroleum products researcher is the Precision Scientific Company’s 
(Chicago, Ill.) laboratory equipment for performing the following tests: 1. 
A.S.T.M. test fer gum stability of gasoline; 2. A.S.T.M. test for carbon residue 
by the Ramsbottom method; 3. British Air Ministry Oxidation Test of mineral 
oil lubrication of aircraft engines —AvIATION, January, 1940. 


Maintaining absolute clean-ness of parts is more essential in aircraft manu- 
facture than many other industries. A production cleaning machine with 
minimum space requirements and requiring cleaning of the machine only every 
two months, has been introduced by the Detroit Rex Products Company, 
Detroit, Michigan. Called the Special One-Dip Type Degreaser, the machine is 
equipped with a continuous solvent still and filter. The cleaning cycle consists of 
immersing the work in boiling solvent and passing it out through solvent vapors. 
At the exit end of the degreaser there is a light oil spray system that can be 
used to rust proof the work as desired, for storage, etc. The return-type con- 
veyor system is completely self-contained with the load and unload stations 
extending approximately 19 ft. from the machine. The chain carries 35 work 
hangers on 24 in. centers. Production capacity of the machine is 10,000 Ibs. of 
work per hour.—AviaTION,. January, 1940. 





Special One-Dip Detrex Degreaser. 
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Some Representative Users of 
Learadio Automatic Direction Finders 


OFFICIAL: 


Canada—Dept. of Transport 

China (Nationalist 
Government ) 

England—British Air 
Ministry 

France 

Japan 

N. Y. State—Conservation 
Department 

Peru 

Sweden 

U. S.—Army Air Corps, 
CAA, NACA, TVA 


PROMINENT PILOTS: 


Howard Ailor (Waco Sales) 

Capt. Ambrose Banks 

B. Barbin (Republic Steel 
Corp.) 

James Towne 

Louis Bouchelle (North 
American Aviation ) 

Les Bowman 


APPROVE 


LEARADIO AUTOMATIC DIRECTION FINDER ADF-7 






George Cramer 
Wm. G. Green (Seismograph 


Corp.) 

Benny Griffin (CAA) 

Cass Houg 

“Duke” Krantz ( Daily News ) 

Chas. Marsh 

John Remmert 

Peggy Remmy 

James B. Taylor 

Major Al Williams 7 Gulf Oil 
Corp.) 


AIRCRAFT 
MANUFACTURERS: 


Barkley-Crow 
Beechcraft 
Curtiss-Wright 
Fairchild 
Grumann 
Howard 

North American 
Vultee 

Waco 


LEARADIO 






























OR safety, for simplicity of operation, 
and for technical advancement there is 
unquestionably nothing in the entire field 
of aircraft radio to compare with the Lea- 
radio Automatic Direction Finder. But 
despite the profoundly new principles 
upon which this instrument is based, 
there is nothing “experimental” about 
the Learadio Automatic Direction Finder. 
It has been fully tested and fully ap- 
proved! Approved by the CAA and ap- 
proved under actual operating conditions 
by many prominent and critical users! 
Learadio—the first to market automatic 
direction finders — has been engaged 
longer than anyone else in the design, in 
the manufacture, and in the practical use 
of this major contribution to the progress 
of aviation: More Learadio automatic 
direction finders are now in actual ser- 
vice than any other type in the world. 
How logical, therefore, to turn to Lea- 
radio for the solution of all problems re- 
lated to the installation of automatic di- 
rection finders! No matter how difficult 
your questions, Learadio has the answers! 
Full information on the ADF-7 will be 


sent on request. 








EARADIO ADF-7 
features quadrantal 
error correction at the 
loop, thus making possi- 
ble the use of multiple 
azimuth indicators—a 
requisite in larger air- 
planes. Exclusive with Learadio. Ap- 
proved by the U. S. Government. 
Considerable effort has been exerted 
in the design of the ADF-7 to achieve the 
maximum operational simplicity along 
with dependability and ease of mainte- 
nance, 








LEAR AVIA, INCORPORATED, VANDALIA, OHIO 


Atlantic Division, Roosevelt Field, Mineola, L. I., N. Y. 
Pacific Division, Los Angeles Municipal Airport, Inglewood, Cal. 
Wichita Branch, Beech Airport, Wichita, Kansas 
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REVIEW, COMMENT, FORECAST 


BLAINE STUBBLEFIELD 
Washington 


C. F. McReynolds, Pacific Coast 
Jay P. AuWerter, New York 
E. R. Lockin, New York 


JANUARY 1940 





How Many U. S. Oversea Air Operators? 


Wide World 


TOP—Expecting strong opposition in next Congress to spending 
more millions for additional air power, Army struts its stuff for a 
junket of House and Senate military committeemen. RIGHT—In 
Army and Navy and in oversea transport you find new interest in 
lighter-than-air. Here you see a blimp rescue at sea—a publicity 
pass at Congress for money to build a fleet of airships for the Navy. 
Research-minded Acting Secretary Charles Edison is responsible for 
Navy’s wish to give the gas bags another trial. ABOVE—British are 
training pilots in Canadian Royal Air Force. Here, at Trenton, Ont., 
they are lined up for a whirl at formation. Canada will train pilots 
from other Dominions, too. Our northern neighbor of course uses 
many American planes. Note the North American trainers. What 
the British are going to do with all the pilots that are being turned 
out is one of the many problems whose solution is probably hidden 
under the military Brass Hats, but right now the war at sea seems 
to be stealing the show. 
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Oversea Air Competition 


Hearings on American Ex- 
port Airlines’ application to 
CAA for a transatlantic certi- 
ficate seemed within a week or 
two of completion as this was 
written. Observers expect a 
short recess will follow, after 
which Pan American Airways, 
which has intervened, will pre- 
sent its case. PAA might take 
from one to four weeks. Then 
the Authority may take until 
early Spring to study the evi- 
dence and make its decision. 

Opinion among persons who 
are sitting through the weeks of 
discussion seems to be that Ex- 
port will get the certificate. But 
in case Export loses out, they 
say that a new fight will begin, 
to open the oversea airways to 
more than one operator. This 
fight would take the form of an 
attempt in Congress to put 
teeth in the competition clause 
of the Civil Aeronautics Act. 
The language at present is not 
mandatory. 

Sources say that Pan Ameri- 
can made a tactical error in an- 
nouncing it would soon start 
six weekly schedules to Portu- 
gal. These schedules could not 
be set up without permission of 
the Authority, unless PAA could 
successfully challenge CAA’s 
right to adjudicate. Observers 
said the announcement was ob- 
viously a gesture to strengthen 
PAA’s case against Export by 
showing that the present serv- 
ice could be expanded to handle 
all transatlantic business. Few, 
if any, deny that it could be; 
the element of competition 
seems to be the main issue. 





The first part of Export’s 
presentation was on operations 


proposed to England and 
France, as if there were no neu- 


trality law. The last part dealt 
with proposed operations to 


Italy and Spain, because the 
President ruled US airplanes 
out of the belligerent zone in 


North Europe. One of the chief 
landing 


tangles involved is 


rights. 
Landing Rights 


Export does not have landing 
rights in Italy and Spain, is 
merely negotiating for them. 
The question is: is an applica- 
tion for a certificate valid when 
the applicant has no landing 
agreements. Some, say no; 
others yes. Long ago the State 
Department, on the ground that 
private industry should not be 
making miniature treaties with 
other countries, took upon itself 
the duty of negotiating recipro- 
cal rights for Pan American, 
and for Export, in #ngland and 
France. Now, however, with in- 
ternational relations’ getting 
touchy, State seems to be let- 
ting Export do its own dealing 
in Italy and Spain, with a bit 
of off-stage prompting from 
Pennsylvania Avenue. 

Not the least interested 
among the onlookers are the 
airship folks. They still believe 
that cargo ton-mile costs in 
ocean flying boats is away high, 
and that the balloonatics could 
give the wing-lift boys a run 
for their money. If Export 
breaks the “monopoly” ice on 
the sea, you may witness a new 
transocean dirigible project, 
this time by Americans. 
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Wide World 


NORTH BEACH !S IN FULL SWING despite the dispute about 


the official name. 


The transports started coming in on Decem- 


ber 2, and equipment is still being moved. 


CAA’s Non-College 
Training Program 


Now comes the non-college 
part of CAA’s pilot training 
program. You will recall that 
the new civil air law made pro- 
vision for five percent of non- 
college students, because some- 
body objected to giving it all the 
rah! rah! boys. 

Seven hundred flight scholar- 
ships will be awarded to ten 
persons in 70 communities, 
which is seven percent of the 
10,000 being trained in colleges; 
two percent more than the re- 
quired five. 

Outstanding facts about the 
scholarships: citizens between 
age 18 and 25 on Jan. 1 will 
be eligible. Ground courses, ex- 
actly like those given in col- 
leges, will be started at once. 
Chambers of Commerce, educa- 





WASHINGTON AIRPORT BEGUN: Filling and grading have reached 90% completion on the new 


airport located along Mount Vernon Boulevard, less than ten minutes from Washington. 


Four 


runways from 4200 to 6875 feet long will be constructed, providing a gliding angle of 40 to 1 in 


all directions. 
is a photograph of a model. 


The semi-circular roofed buildings are the latest in Washington hangar design. This 





| 
| 


tional institutions, and aviation 
or civic organizations will spon- 
sor the ground courses, which 
will be given by evening college 
extension classes, technical high 
schools, or trade schools. 

The ground course will total 
72 hours. Anyone can enter. 
There must be one instructor 
for each 50 students. Student 
pays not more than $10. He can 
take the medical examination, 
or wait to see if he wins the 
flying course; cost is $6. In- 


structors prepare final  ex- 
amination except in Civil Air 
Regulations, meteorology, and 


navigation; those will be stand- 
ard examinations by the Au- 
thority. Women will be ad- 
mitted to ground courses with- 
out restriction, but only one 
woman will be admitted with 
each flying class of ten, which 
is the proportion allowed in the 
college classes. Where five or 
more women complete the 
ground course and pass the 
physical, their competing papers 
will be judged _ separately. 
Where less than five women 
take the exam, they will be 
judged with the men. A win- 
ning list of ten persons, with 
five alternates, will be submitted 
to a local board, for recom- 
mendation to flight training. 
Students winning the flight 
training will pay around $30 
each, which is about what col- 
lege students are paying. This 
fee includes everything: medi- 
cal exam, ground course ex- 
penses, and insurance. All other 
costs are paid by the Authority. 
CAA will pay to flight instruc- 
tors the standard fee of $290 
for each student, and a lump 
sum of $200 to each institution 
giving the ground course. 
Training will be given in 31 
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cities in 21 states, selected with 
an eye to getting as many kinds 
of students as possible, for ex- 
perimental reasons. The ten 
students selected in each town 
will begin flying about April 1, 
probably at a municipal air- 
port. There must be one air- 
plane and one instructor for 
each ten students. The course, 
from 35 to 50 hours, must be 
completed by Sept. 1. 


For New Wind Tunnels 


Bids on four 27,000 h.p. elec-| 
tric motors to drive the wind 
tunnel blowers at Langley Field 
and Sunnyvale aerodynamic 
laboratories have been called 
for by the National Advisory 
Committee for Aeronautics. The 
biggest motor now in use at 
Langley is 8,000 h.p., which 
whips up a wind of more than 
500 m.p.h., enough to blow the 
tightest fedora off. What fan- 
tastic slip stream may be kicked 
out by the big motors is not 
told. 

From Dayton comes the news 
that the army is completing 
plans for a new power service 
at Wright Field, and will be 
used in connection with the new 
wind tunnel construction which 
has just begun. It is under- 
stood the tunnel will have a 
diameter of 21 feet, capable of 
producing a 400 mph wind and 
accommodating full-sized pur- 








suit ships. Duplicate power! 
lines will be installed, each pro- | 
viding 66,000-volt service. 

Aerodynamic characteristics | 
of planes with a speed exceed- 
ing 500 mph can be determined 
with the new equipment accord- 
ing to Army engineers. Elab- 
orate refrigerating equipment | 
will be necessary to protect in-| 
terior surfaces from the tre- 
mendous heat generated by air 
friction and contracts have al- 
ready been let for the cooling 
system. 

The electrical service is also| 
expected to be of value to the | 
new engine test laboratories 
now being built. When in- 
stalled, it will practically double 
the electromotive facilities at 
Wright Field. 





Washington Airport 


All summer at Gravelly Point 
airport the world’s biggest 
suction dreges rooted the Po- 
tomac River bottom, spewed 
muddy gravel in streams bigger 
than barrels. By mid-December 
they had built 750 acres of land, 
gravel runways, with silt be- 
tween. Completion of the fill 
had been scheduled for Feb. 28; 
thus the job was 2% months 
ahead time. Col. Sumpter 
Smith, new Gravelly Point boss, 
now aims to put the nation’s 





model airdreme in flyable condi- 
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tion by July 4. By Labor Day 
he hopes to spread the last 
paint and hoist the flag. Build- 
ings will be reminiscent of 
Mount Vernon, but modern in 
the utility sense. Non-flying 
area will be “air park”, as the 
Colonel calls it. Parking spaces 
will hold 8000 cars. Elevated 
benches along one side will seat 
3000 kibitzers. CAA is getting 
all sorts of suggestions how to 
celegrate with flying machine 
rodeo, and there’ll be one. The 
main thing it wants is the 
Wright airplane, but Mr. 
Wright hasn’t said yes or no. 


NAA’s New Head Mr. X 


You’ve heard about intra- 
mural troubles of the National 
Aeronautic Association; how a 
group of rebels took matters 
in their own hands; invited Gen. 
Mike Kilner to be the boss; ap- 
parently wanted to unseat NAA 
President Charles F. Horner. 
This is how things stand now. 
The rebels and the loyalists 
buried their axes. They agreed 
all round to invite Gen. Kilner 
to be general manager — not 
president. The annual meeting 
of NAA is coming up at New 
Orleans, Jan. 10-12. The ses- 
sion can elect Mr. Horner presi- 
dent, or Gen. Kilner, or whom- 
ever it wants to. If Gen. Kilner 
is not elected president the ex- 
ecutive committee can appoint 
him general manager, or it can 
appoint somebody else. The 
general managership proposed 
is not to supplant the presi- 
dency, but to augment it. Gen. 
Kilner has not expressed will- 
ingness to accept either office. 
It is said, but not confirmed, 


| that Mr. Horner will not accept 


re-election. “All officers of NAA 
and members of the Executive 
Committee are unanimously de- 
termined to... advance the 
objectives of the Association.” 


In Case Of An Accident 


Months ago the Safety Board 
of CAA ruled that, to facilitate 
analysis of accidents, wreckage 
must not be disturbed till re- 
leased by the Authority. This 
order seemed to all to the good, 
but much inconvenience resulted 
when local authority nailed down 
minor mishaps that should have 
been repaired and put back to 
work. Now, the Board inter- 
prets its ruling as follows: 
wreckage must be undisturbed 
if (1) accident resulted in death 
or serious injury; (2) accident 
involved structural failure in 
flight; (3) if the airman in- 
volved thinks there is any rea- 
son why an investigation might 
be helpful. But you still must 
report all accidents, and later 
submit a written report. 
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A Show— With Everything but Music 


A swell show, with everything but music, will premiere 
on Jan. 3, when CAA, Western Air, and United, mix it 
over the proposed merger. Roscoe Pound, brilliant Harvard 
law dean, will umpire as' special examiner. Senator 
O’Mahoney, chairman of the Senate’s TNEC (trust-bust) 
committee, has already turned a baleful eye on the merge 
and named it monopoly. The air system is a controlled 
monopoly by act of congress; just where enough ends and 
too much begins—that hair-line will be split*with the niftiest 
Latin phrases. The cognicenti tell us that the bankers are 
determined to sell WAE down the river; that the tie-up is 
in the public interest; that United will get it. 


When the Aeronautics Board, coordinator between Army 
and Navy air services, decided to liberalize release of equip- 
ment to foreign purchasers, many aviation writers thought 
it would also loosen up with information on military de- 
velopments. But not so. Air Corps and Bureau of Aero- 
nautics are still determined to keep military secrets, in so 
far as possible, for benefit of countries to which equipment 
is sold. They privately admit, though, that it’s fairly futile; 
hundreds of people know about the works in all airplanes. 


North of the border. Law about dollying airplanes across 
the Canadian line, is simple as this: what’s left of the Air 
Commerce Act of 1926 says that aircraft belonging to 
armed forces of foreign lands shall not be navigated in 
the United States, unless the State Department says okay. 
Well, the State Department says nix on it, because it 
wouldn’t be neutral. But with a slight twitch of it’s eye- 
brow, the State Department points out that its ruling 
doesn’t apply while title remains with manufacturer. So 
you fly it to the boundary. British agent tosses you a roll 
of money, ante-over. You attach airplane and title to a 
rope, and he pulls. 


Aviation has switched from gab sessions to science, as W. 
A. Patterson will tell you, but a good bull roast now and 
then is still desirable. Especially in Washington, where too 
many flights are pure fancy. There is plenty of sound infor- 
mation under resident and visiting brass hats, but we have 
no common meeting place. Something is going to be done 
about this. Expect to hear tell of a Capital eat-and-drink 
nook where you see the aeronautical folk any time, impor- 
tant and unimportant. Capt. Corley McDarment, new pater 
familius of the Air Corps Reserve, is making arrangements. 


Nobody can get rich in the flying bus business, what with 
the Government always prying into a person’s account 
book and looking to see if he hid a few dollars under a loose 
board in the floor. A good many air transport men, on 
blue days, get to thinking about that. We just heard one 
of them complain to another. But the other replied that 
even though you can’t get rich you can eat, so long as you 
don’t show caviar on your cost sheet. 


Shouters for a separate air force on a par with the Army 
and the Navy haven’t had much comfort from the war so 
far, as most of the jobs done have been in close coopera- 
tion with the other services. Just before the war Britain 
backslid some from her earlier air force unification by 
turning naval flying back to the Fleet Air Arm, and now 
there are reports that she is considering turning over to the 
Army the command of the units that operate with it, such 
as the medium-range bombers and reconnaissance ships, 
plus enough fighters to protect them. 




















































































































































New Census Statisties 


Aircraft manufacturers will 
be asked to furnish separate fig- 
ures on civil and military air- 
planes next year when the Cen- 
sus Bureau carries out its Cen- 
sus of Manufactures. Other 
new questions next year will 
seek to determine the number, 
size, and type of all civil planes 
and engines produced. Also new 
will be questions on the cost of 
raw material, purchased power 
and fuel, as well as on value of 
experimental work, parts, para- 
chutes, propellers, and general 
equipment. 


Connecticut’sAirProgram 


About 150 delegates turned 
up at Hartford’s Bond Hotel 
December 14, for a regional air- 
port conference sponsored by 
the C.A.A. and the new Con- 
necticut Aeronautical Develop- 
ment Commission. The confer- 
ence was the first of a series 
planned by the Airport Division, 
C.A.A., to sound out the various 
state and local governments on 
their ideas regarding the desir- 
able extent of federal subsidy 
for future airport construction. 
The consensus of opinion will 
be presented to Congress at the 
hearings on the bills authoriz- 
ing $125 millions for airports 
at the forthcoming session. 
Chairman of the conference was 
Harvey L. Williams, chairman 
of Governor Baldwin’s new 
commission. 

Speakers at the luncheon ses- 
sion were Governor Baldwin, 
Edward Warner of the C.A.A., 
Lieut. Col. Carl Spaatz of the 
Air Corps; and Luis de Florez 
of the Connecticut Chamber of 
Commerce. The morning ses- 
sion was conducted by Gil Rob 
Wilson of New Jersey. Speak- 
ers included Congressman Brew- 
ster of Maine; Major McMul- 
len, and Hervey F. Law of the 
C.A.A.; and Herbert C. Person 
of New Hampshire. Afternoon 
speakers included W. W. Bar- 
rows of the National Resources 
Planning Board; and John Bay- 
ard of the C.A.A. Following 
these speakers the meeting was 
turned over to Major McMul- 
len’s panel discussion among 
representatives of the New Eng- 
land states. 


Aero Organizations Galore 


Circling like a buzzard around 
what it thought was an ailing 
National Aeronautic Associa- 
tion, came a proposed organiza- 
tion to compete for the “public 
interest.” The new group was 
to be called the “Aero League 
of the United States.” _ Seem- 
ingly the promoter of the or- 
ganization, Mr. W. H. Bying- 
ton, approached various avia- 
tion people in New York and 








Washington. Several responsi- 
ble aviation men refused to have 
their names associated with the 
new ALUS. None of them, 
however, submitted any evi- 
dence that the project was not 
legitimate. Meanwhile the Avia- 
tion Writers Association, a 
group of men whose profession 
is writing about aviation, felt 
called upon to warn its mem- 
bers against another project 
called the “Aerial League of 
America.” Whether there was 
any connection between the 
league “of the U. S.” and “of 
America” could not be learned. 


Foreign Directory 


A very useful list of aviation 
procurement officials of some 50 
foreign governments has been 
made up and distributed to 
manufacturing members by the 
Aeronautical Chamber of Com- 
merce. Irving Taylor did the 
job. All countries that may be 
expected to buy equipment in 
the United States are included. 


War Orders Coming In 


The largest single order ever 
received by Ryan Aeronautical 
Co. for military training craft 
involves an export order in ex- 
cess of $550,000 for STM train- 
ers. The number of planes and 
the name of the purchasing 
government were not disclosed. 
Report has it that Ryan now 
has on hand orders for nearly 
100 military trainers, in addi- 
tion to contracts for other types. 
The Air Corps recently con- 
tracted for a quantity of the 
trainers and is now using STMs 
for primary training. 

Although unconfirmed, it is 
reported that Vultee Aircraft 
has obtained a contract from 
the Republic of China, to build 
75 single-engine attack bombers, 
amounting to $4,000,000. It is 
reported that 25 of the planes 
are to be delivered in finished 
form, the balance partially com- 
pleted, ready for final assembly 
in a Chinese aircraft plant. 


Rearwin Expands 


With the last quarter being 
the busiest fourth quarter in 
the history of the plant, Rear- 
win Aircraft & Engines, Inc. 
has had to build an addition 
to increase floor area. This was 
done by double-decking the 
present building. The expan- 
sion program also calls for the 
construction of a large metal 
building in which to carry on 
all the aircraft assembly work. 
The present employment num- 
bers about 100. 

Two of the 90 hp. Rearwin 
sportsters have been delivered 
to the U. S. Department of 
Agriculture. 








DEFENSE 





Money For Defense—? 


When Congress convenes Jan- 
uary 3, it will find the House 
Appropriations Committee al- 
ready well along with hearings 
on regular departmental bud- 
gets. 

Early in December the defi- 
ciency subcommittee completed 
consideration of the $271,000,000 
deficiency request to cover ex- 
penses resulting from the in- 
crease in Army and Navy per- 
sonnel. Other subcommittees 
began hearings on the annual 
Post Office appropriation, in- 
cluding funds for domestic and 
foreign air mail payments, and 
on CAA and Navy budgets. 
Hearings on the War Depart- 
ment’s estimates were due to 
follow. 

As hints continued to leak out 
that next year’s national de- 
fense expansion may approach 
the staggering total of $2,250,- 
000,000, protests by the op- 
position grew louder. To fears 
that relief and farm programs 
may be cut to finance arma- 
ments were added distasteful 
suggestions for new taxes as a 
means of offsetting defense 
costs. 

While all Washington dis- 
cussed the administration’s 
economy pronouncement, many 
doubting its seriousness in view 
of the 1940 elections, one pros- 
pect for the coming session ap- 
peared certain: that at what- 
ever cost national defense would 
be vastly augmented. 


Army vs. Navy Training 


Announcing that 497 students 
have finished primary training 
courses at the 9 civilian avia- 
tion schools selected to supple- 
ment the Army’s pilot training 
facilities, the War Department 
anticipated that by the end of 
September next year a total of 
4,556 students will have com- 
pleted their preliminary train- 





ing. Of these, about 2,288 are 
expected to continue with ad- 
vanced training on more com- 
plicated equipment. 

Meanwhile, a Congressional 
committee inspected a site at 
Corpus Christi, Texas, which is 
being offered as a gift to the 
Navy as a pilot training center 
supplementing the Pensacola 
station. 

It is understood the Navy will 
not follow the Army’s policy of 
using civilian flying schools, but 
is planning to speed up naval 
pilot training by requiring that 
pilots begin at early stages to 
specialize on certain types of 
aircraft. 


Army Air Bases Progress 


The War Department moved 
forward during the past month 
with three important develop- 
ments in its air base program. 

At the request of Assistant 
Secretary of War Johnson, a 
group of top-ranking air corps 
officers began a detailed survey 
of army air bases to determine 
future needs. Led by Major 
General Henry A. Arnold, Chief 
of the Air Corps, the officers 
also conferred with aircraft 
manufacturers to discuss the 
status of the present Air Corps 
expansion program and_ the 
question of production capaci- 
ties as related to War Depart- 
ment requirements. 

Meanwhile, six new air bases, 
some of them not yet even com- 
pleted, were presented with 
names. Simultaneously, the Air 
Corps honored six officers who 
lost their lives in the service. 
The northeastern base at Holy- 
oke, Mass., will henceforth be 
known as Westover Field after 
the late Major General Oscar 
Westover, former chief of’ the 
Air Corps. The southeastern 
base at Tampa, Florida, was 
named MacDill Field; the Bruja 
Point air base in Panama, How- 
ard Field; the Puerto Rican 





Wide World 
VULTEE’S “VANGUARD”: In the final stages of test flying the 
new ship is designed with the new closed air-cooled cowl. 
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ON AIR CORPS TRAINING 


base, Borinquen Field; the Sac- 
ramento air depot in California, 
McClellan Field; and the Ogden 
air depot in Utah, Hill Field. 

Bids were opened by the de- 
partment in the $35,000,000 
Panama Canal defense program 
which will include anti-aircraft 
installations and construction of 
buildings and facilities at air 
bases in this area. 

In efforts to speed up the pro- 
gram, the normal period of*ad- 
vertising bids was cut from 60 
to 45 days and preliminary 
foundation work begun. Con- 
siderable augmentation of fa- 
cilities is expected at Albrook 
and Howard Fields. 


B. G. Engr. to West Coast 


The B. G. Corporation, New 
York, manufacturers of aircraft 
spark plugs, has appointed 
Charles B. Bunch as assistant 
to Ray Leedom, BG’s_ west 
coast service engineer. For- 
merly Bunch was in the Pratt 
& Whitney Service Department 
at Hartford, Conn. 


On New Dirigibles 


Signs of renewed interest in 
lighter-than-air are in the wind. 
One of these signs is seen in 
tests that were conducted dur- 
ing dismantling of the dirigible 
Los Angeles. Breakdown of 
various sections, girders, shear 
wires, etc., gave much valuable 
information which could never 
heve been obtained with models. 
These test operations reveal 
keen interest among Navy offi- 
cers in future construction. 
Scrapping of the old German 
ship in no sensé spells doom to 
airships. Some officers wished to 
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Wide World 
INSPECTION: Maj. Gen. H. H. 
Arnold (left) and Capt. E, M. Day are inspecting the Army’s 
auxiliary training school at Glendale, Calif., as part of the 
program. 


put her back in service when 
the Macon was wrecked, but 
others argued that to do so 
would impress the country less 
than bringing out a model of 
new design. 

Lighter-than-air men are en- 
couraged also by the dirigible- 
and-blimp conscious Acting Sec- 
retary of Navy Edison, who 
recently revealed that the Vin- 
son naval expansion bill, to be 
proposed in next Congress, pro- 
vides for 36 airships. The first 
draft of this bill called for 
blimps, but it is known that 
Edison is interested in building 
at least one big ship to carry 
airplanes. Officers hope for at 
least one 10,000,000 cu. ft. en- 
velope that would load eight or 
ten bombers and cruise some 
10,000 miles on one fueling. 

“The vulnerability of airplane 
carriers, with their great strate- 
gic importance, is worrying 
many a Navy gold braid man. 
They are at least toying with 
the idea of a fleet of air car- 
riers. It must be said that their 
critics say the air carriers 
would be even more fragile 
under some attack conditions. 
Though it is uncertain what 
types of ships will be ordered, 
if the bill is passed, most ob- 
servers feel sure that Edison 
will insist on exhaustive lighter- 
than-air experimentation. 

Another approach to further 
airship activity, as pointed out 
elsewhere in this issue, is the 
definite interest of Goodyear 
and other manufacturers in the 
controversy now in progress 
over issuance by the Civil Aero- 
nautics Authority of additional 
route certificates on the Atlantic 
and later in other waters. The 
airship people are just as sure 





as ever that they can under- 
cut flying boat costs, and that 
they can compete in speed, be- 
cause of their long range which 
enables them to avoid way stops. 


Watching Neutrality 


Efforts to strengthen the neu- 
trality patrol were intensified 
as plans progressed for estab- 
lishment of 8 new supplemental 
air bases along the Atlantic sea- 
board and in the Caribbean. 

Authorized at the last Con- 
gress and estimated to cost 
several million dollars, the new 
bases will eventually be located 
at Quonsett Point, R. I.; Long 
Island; Squantum, Mass.; Jack- 
sonville, Banana River and Key 
West in Florida; Guantanamo, 
Cuba; and San Juan, Puerto 
Rico. Funds, expected to be 
provided in the $271,000,000 de- 
ficiency bill on which hearings 
were recently concluded by the 
appropriations committee, will 
include provision for hangar fa- 
cilities at each base large 
enough to accommodate a squad- 
ron of planes. 

During the month the present 
neutrality patrol was  aug- 
mented by the assignment of 
aviation units to two gunboats, 
the Charleston and the Erie, 
operating in the Caribbean. 

Some thought was given by 
naval officials to the advisability 
of cetting up patrol stations for 
blimps at strategic points on 
both coasts, in Alaska, and in 
the area of the Pacific Islands. 


Navy Research Plan 


Recommendation that more 
money be made available for 
naval aviation experimentation 
highlighted the annual report 
of Rear Admiral John H. Tow- 
ers, chief of the bureau of 
aeronautics. 

For American aircraft to 
keep abreast of European 
trends and advances, the ad- 
miral urged that the depari- 
ment “make every effort to ob- 
tain adequate funds for a well 
considered and comprehensive 
experimental program to effect 
continued improvement in air- 
craft and aircraft engine relia- 
bility and performance, and to 
forestall our falling behind 
other countries in these re- 
spects.” 

Other recommendations in- 
cluded provision for new air- 
craft of best possible perform- 
ance, in sufficient numbers to 
replace obsolescent or damaged 
planes and to meet requirements 
of the expansion program; con- 
tinue the planning and develop- 
ment of increased shore facili- 
ties; provide an adequate 
number of suitable tenders for 
patrol planes; incorporate fea- 
tures for aircraft operations 





wherever possible in new sur- 
face vessels; procure and train 
personnel adequate for the ex- 
pansion of naval aviation; co- 
operate with other Federal 
agencies to explore the experi- 
mental fields of aircraft design, 
standardize materials and equip- 
ment and provide a source of 
efficient reserve personnel. 

Admiral Towers further sug- 
gested that the department con- 
tinue the development and im- 
provement of ship-board facili- 
ties for handling aircraft. 

The Navy’s serious interest in 
an airship program was offi- 
cially revealed in the report 
which recommended “a mod- 
erate airship building program” 
and continued training of per- 
sonnel for non-rigid airships. 
Amendment of existing law so 
as to qualify naval aviators for 
airship duty on the basis of non- 
rigid airship experience was 
also suggested. 

Finally, Admiral Towers 
asked that a new wind tunnel 
be provided as part of the hy- 
drodynamic laboratory to per- 
mit the conduct of routine de- 
sign tests without interference 
with research development. 


Major E. H. Wilson Dies 


Death on Nov. 18th, brought 
a close to the career of Major 
Earl Hill Wilson, 58, first regu- 
larly commissioned pilot in the 
U. S. Army. In 1911 Wilson 
won his pilot’s commision in the 
U. S. Army and was assigned to 
fly the first plane ever pur- 
chased by the government, and 
to serve as the Army’s first 
flight instructor. Prior to this 
time he had aided Glenn Cur- 
tiss in construction of the first 
Curtiss seaplane. Several 
months after entering Army 
service Wilson was critically in- 
jured when his plane was struck 
by lightning. During the World 
War he served in France with 
the Stork Escadrille and won a 
commission in the Royal Flying 
Corps, and was credited with 
downing seven enemy planes. 


Crime Does Not Pay 


When the Civil Aeronautics 
Authority last month turned 
over to the Department of 
Justice five cases of violation 
of flying regulations, it still left 
at only 15 the number of cases 
in which it has been necessary 
to take such action—out of a 
total of 1,074 reports of vicla- 
tions. 

CAA has two means of action 
against safety violators. It may 
suspend or refuse to renew 
flying licenses or it may invoke 
the civil penalties under its act; 
these involve fines up to 1,000 
dollars. 
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AVIATION ABROAD 





Aviation Abroad 


As we sit back to have a look 
at where we’ve been last year 
ahd where we’re going next, 
there’s not much doubt about 
what the Big Aeronautical 
Story of 1939 was. It was not 
so much what did happen, as 
that the Great Air War hasn’t 
happened so far, at least in 
western Europe, on a scale any- 
thing like what was promised. 

The natural reaction to the 
failure so far of air power to 
live up to its advance billing has 
already led to a state of mind 
in England, the chief pre-war 
worrier, that a good many Brit- 
ishers regard as over-optimistic. 
The man-in-the-street is for- 
getting to take his gas mask 
with him, he is kept on a pretty 
steady newspaper diet of how 
the Hurricanes are invincible 
and how all the German ships 
lose their wings in a dive, and 
certainly a severe raid now on 
himself or anything British 
would upset more than it would 
have in September when he was 
sure he was going to catch it. 

Aside from the actual fight- 
ing, the big military event of 
the year was the rise of the 
British and French air forces 
to a position that at least puts 
them on fighting terms with 
the Germans. In England the 
shadow factory system really 
began turning out ships about 
the middle of the year, while 
the French recovered a long way 
from the hangover from na- 
tionalization of the aircraft in- 
dustry and too much concentra- 
tion on politics instead of pro- 
duction. Our guess is that 


combined British and French 
production is now up to the pre- 
war German peak; if the Ger- 
mans have pushed their produc- 
tion rate up to the maximum 


‘started out full of pride over 





possible (and there are lots who 
say they have) they should be 
out in the lead. 

Unless you count the German 
mine-laying planes that ap- 
peared last month, there haven’t 
been any surprise types on the 
scene yet. The Germans have 
sent some of their new Dornier 
Do-215 bombers over the North 
Sea, but there have not been 
any authentic reports of Junk- 
ers Ju-88s, their latest and hot- 
test, being in action. Although 
the Germans say they’ve used 
some Messerschmitt Me-110 two 
motor fighters in the west (they 
saw lots of service in Poland, 
even using their shell guns on 
ground targets) the Allies claim 
they haven’t run into any of 
them. 


British Airlines Review 


On the world’s airlines, 1939 
was certainly notable for the 
state into which Imperial Air- 
ways worked itself, and also for 
the government prescription in- 
tended to help it out. Imperial 


the job it was doing hauling all 
first class Empire mail by air, 
and with big plans for improv- 
ing European services, licking 
the North Atlantic, starting its 
landplane service to India, and 
extending to New Zealand and 
maybe farther in the Pacific. 
By fall it was well behind the 
eight ball, and to some extent 
was saved by the bell from 
further troubles when the war 
broke out. 

By bringing both Imperial 
and British Airways together 
into a public corporation with 
lots of money behind it and the 
promise of more to come in the | 
future, plus setting up a plan| 
designed to turn out suitable | 
commercial ships with a mini-| 
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THEY AREN’T FOOLING: From the size of the bore in the nose 


cannon of this Messerschmitt, 


mum of waste effort, the Brit- 
ish government finally settled 
on a world airline policy that 
not only promised lots of action 
but marked a _ fundamental 


change from earlier aims. ‘Way | 


back when Imperial was estab- 
lished, the thought was that a 
line enjoying a monopoly on 
foreign subsidized routes would 
give the most service for the 
least subsidy money, but the 


subsidy was always something | 


the sturdy British were a lit- 
tle ashamed of and they piously 
hoped it would be needed only 
for a short period. 

The scheme that included as 
its main item the merger of Im- 
perial and British Airways into 
British Overseas Airways 
marked the first time that the 
government had ever taken .as 
its chief aim the provision of a 
world-wide service that would 
be second to none in equipment, 
operating technique, and all the 
other qualities that make an 
airline. 


| 
Acme | 


50 caliber is in second place. 


| What would have resulted by 
| now from the merger if the war 
| hadn’t come along would have 
been interesting to see; by the 
middle of 1940 the new line 
might have got its equipment 
| troubles straightened out and 
been off to the races. Just how 
much will be done during the 
war will probably depend on 
waiting for a clearer picture of 
| how much of a war it’s going to 
be and who’s going to fight 
whom. 

At present the Empire lines 
are running with slightly re- 
duced frequency, carrying pas- 
sengers and_ specially sur- 
charged airmail. The latter, by 
the way, is running around 10% 
of what it was when all first 
class mail was carried. The new 
landplane route to India has be- 
gun, and was recently boosted 
to two flights per week. A Lon- 
don-Paris line run in pool with 
the French, and a Scotland-Fin- 
land run, are the only two Euro- 
pean routes, but negotiations 
are on again with Spain for per- 
mission to fly over that country 
|on the way to Lisbon. Lack of 
this permission stymied the 
British on this route last year, 





™ | as it was a long way over water 


otherwise for the landplanes 
they wanted to use. The run 
|now is important as a connec- 
| tion with Pan American’s trans- 
atlantic line, and will probably 
be put through even if Franco 
says no, as an official announce- 
ment says it will be operated 
“by landplane or flying-boat as 
circumstances may require.” 

What the status is of the big 
Fairey and Short landplanes 
that were due out in 1940 to 





FOR FINNISH SIGHT-SEEING ITALIAN BOMBERS like this Sovia-Marchetti, 60 in all reported, | bring British lines up to date or 
even ahead of it hasn’t been re- 


have made flights via a refuelling stop in Berlin, from Italy to Finland. 
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vealed, but they’d be mighty 
nice airplanes to have around 
even in a war if they live up to 
expectations. Work has been 
going ahead on the Short G 
class boats; the Golden Hind is 
back for modifications desired 
by Imperial, the Golden Fleece 
is now being tested, and the 
Golden Horn isn’t far behind. 
The latter two were recently 
given their fancy new names as 
a tactful tribute to Britain’s 
new pals Greece and Turkey. 
They'll probably be used on the 
North Atlantic next summer if 
this run is resumed. There’s 
been no official announcement 
that it will be, but most people 
expect it to start with space 
for a few passengers beside mail 
about the time Newfoundland 
thaws out. On the other side of 
the world the Australia-New 
Zealand line remains in a state 
of suspended animation after 
some survey flying, and it looks 
as if those who predicted the 
British would not only get this 
going on schedule in spite of the 
war, but would even get some 
flying into Fiji or beyond on 
their transpacific line to Can- 
ada were a bit overoptimistic. 


Airlines in South America 


Statistics on the South Amer- 
ican domestic airlines make in- 
teresting reading, as the 24 op- 
erators there (leaving out for- 
eign lines in the region) are 
now flying over 200,000 miles a 
week over about 50,000 miles of 
routes. Brazil is way in the 
lead in both route miles and 
miles flown, followed in the lat- 
ter by Colombia and Peru. 
Around 200 ships are in use, of 
which around 60% were made 
in the U. S. (German planes 
come next and run about half 
as many) and these fly about 
60% .of the miles. 

Scoring the lines first by the 
length of routes, Condor Syndi- 
cate comes out on top with 
around 8,400 miles, followed by 





Brazil’s Military Airlines with 
about 7,600, while Panair to 
Brazil comes in third with 
around 5,700. On a miles-flown 
basis, however, SCADTA (re- 
cently forced to de-Germanize) 
leads with approximately 40,000 
miles a week scheduled over 
4,400 miles of routes. Condor 
with around 30,000 miles a week 
is next, while Faucett Aviation 
Co. of Peru follows with about 
23,000 a week, covering 1,870 
route miles. When you put the 
big lines on a_ miles-flown- 
weekly-per-route-mile-basis to 
get an idea of their frequency, 
only SCADTA and Faucett 
show up very well, their aver- 
age schedules being about one 
ship a day each way. Condor, 
Panair, and the Brazilian Mili- 
tary Lines run less than half 
this much. Even SCADTA and 
Faucett are behind shorter lines 
like the Chilean National Air 
Line and the Compania Aero- 
nautica Uruguaya on a fre- 
quency basis, while big and lit- 
tle casino is awarded to the 
Uruguayan company Expreso 
del Plata, which runs two round 
trips a day over a 36 mile route, 
both the shortest line and the 
highest average frequency on 


-| the continent. 


One surprise from the figures 
is the poor showing made by 
Argentina, which is certainly in 
the front rank of South Ameri- 
can countries as far as wealth 
and progress are concerned. 
With only two domestic operat- 
ing companies, Compania Aero- 
posta Argentina running south 
along the coast over the old 
French route and Corporacion 
Sudamericana de Servicios Aer- 
eos on the Plata river, Argen- 
tina stands a long way down on 
the South American airline list. 
One factor in the slow growth 
of air services may be the fact 
that the country has an excel- 
lent railway network, but even 
so it ought to be ripe for more 
homegrown airlines than it has. 
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VICKERS WELLESLEY BOMBERS like this one made the 


record-breaking flight from Australia to England now return 


via Egypt. 











AS OTHERS FLY IT 


Watch the Flying Dutchmen 





Last summer's experience with refueling transatlantic boats 
in flight has convinced the British (or at least Flight Re- 
fueling Ltd. that did the job) that it’s a practical way to 
increase loads on long hops in regular commercial service. 
Of the sixteen trips across made by Imperial, all but an 
eastbound one with an extra strong tailwind were nursed. 
They’re particularly proud of how well everything went off 
since the transatlantic boat crews had only a few hours 
practice; they figure this proves their claim that the re- 
fueling ship with their system does all the work, and the 
one being fed only has to fly straight and level. During 
some of the contacts the boats flew on automatic pilots. The 
process didn’t take as much dodging around as critics ex- 
pected; it took about five minutes to get hitched up and 
then around seven to transfer the 800 or so gallons of gas 
required. No fundamental changes in the system were 
found necessary, and the boys claim it will work just as well 
at night. 


KLM continues to make news, some official and some rumor. 
At any rate the Dutch are keeping right on their toes in 
spite of the difficulties caused by the war, and the supply 
of stories of their future plans shows how everyone has his 
eyes on them these days. Their Far East line still ends at 
Naples, where they’ve moved their maintenance base from 
Amsterdam into quarters provided by Ala Littoria. The 
Fokker deal reported last month turns out to involve buying 
four 24 passenger F.24s. The first two of the four DC5s 
for their West Indies lines should arrive around the first 
of the year. Their lines in that section have kept right 
on growing, steadily and quietly, until they now fly around 
13,000 miles a week, and an extension early in 1940 to 
Ciudad Bolivar in the interior of Venezuela is next. Now 
that they have joined up the Dutch possessions in the West 
Indies and South America, some official word on their 
transatlantic plans should come before long. The last 
rumors on this line set it for 1941, and a KLM mission to 
look the Cape Verde islands over indicates the route. At 
any rate, they’re building a big airport at Paramaribo that 
will make a lovely terminal for a transatlantic line. We 
hope, incidentally, that you didn’t get the idea from our 
last month’s report that the wolves were howling around 
KLM’s door; the loans from the Dutch government are to 
finance new equipment and not to keep the line from the 
poorhouse. The biggest crop of European rumors about the 
Dutch these days are on the big part they’ll play in Pan 
American’s 1940 transatlantic plans. You can take your 
choice of stories that: (a) KLM will run a Lisbon-Amster- 
dam line, (b) Pan American will resume the northern route 
to Ireland with KLM furnishing the link to the continent, 
or (c) Pan American will operate landplanes nonstop to 
Amsterdam. 


The last word on the Empire Air Scheme, under which 
Canada. was to spend millions and millions of dollars 
to train thousands and thousands of men in practically 
no time at all, shows that plans have now been deflated 
down to a reasonable size. The $700,000,000 which was 
to be laid out in the first year has shrunk to $800,000,- 
000 for three vears. For the time being existing air- 
ports will be used, but if the war is still going strong 
next summer a number of additional training fields will 
be laid out. There are still a lot of big numbers in the 
program, though, as the British are expected to furnish 
over 3,000 trainers as part of their contribution, and the 
ultimate output is set at 25,000 pilots a year. The biggest 
difference from the original plan to make Canada the 
training center for the whole Empire is that Australia and 
New Zealand are now scheduled to do most of their training 
at home. 
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“DEAR SUMPTER,” wrote 
President Roosevelt to Sump- 
ter Smith, accepting his resig- 
nation from the Air Safety 
Board, and. saying he was glad 
the Colonel was going to spend 
all his time as chairman of the 
Interdepartmental Committee 
in charge of Gravelly Point 
Airport. 


HE WILL BUILD $10,000,00C 
WORTH of airplanes now on 
order at Republic Aviation 
Corporation, Farmingdale. 
Joseph L. McClane, just 
elected vice president and di- 
rector, will continue in his 
former job as general manager. 
McClane is an old-time aero- 
nautical engineer. 


CAA FLIGHT TEST BOARD TOOK CHARGE of the Boeing 


THE 250th AND LAST LOCKHEED, completing the largest 
order ever given an American plant in peacetime, is shown 
here with (left to right) J. G. Brown of the British Air Min- 
istry who was on the job for England, Robert E. Cross, Lock- 
heed president, J. H. Sheenan, factory superintendent, and 
W. R. Barnett, final assembly foreman. The British order was 
signed by the Air Ministry June 23, 1938, completed 7! weeks 
ahead of schedule. The ships are reconnaissance bombers and 
the total order was $27,000,000. Average production was six 
planes a week. 


CAPT. CORLEY P. McDARN- | N.A.C.A. GRADUATE, John 


307 Stratoliner, is giving it the works for a license. Here you 
see Geo. Haldeman, left, senior inspector with CAA and A. M. 
Alcorn, inspector, in the control room. Both of them remember 
when airplanes had three instruments and only two of them 
worked. TWA has bought five Stratoliners and expects deliv- 
ery between Feb. 1 and March 1, 1940. Pan American has 
ordered three. Howard Hughes has one. You will remember 
that one was lost in tests. That totals up to ten. Cabins are 
sealed to carry low-level atmosphere pressure at high altitudes 
where the flying is fast and the weather is always blue and 
smooth, 
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ENT (USA ret.) has set up 
shop in Washington as head 
man of the Air Reserve Asso- 
ciation, which represents. the 
Air Corps Reserve before Con- 
gress and the War Department. 
The Association has helped get 
longer cross country trips, 
more and better airplanes, op- 
portunities for regular commis- 
sions. 


Wheatley, for ten years spe- 
cialist in aeronautical engi- 
neering, has been appointed 
chief research engineer of the 
Glenn L. Martin Company. He 
will be in. charge of all re- 
search problems, including 
those involving aerodynamics. 
Worked with N.A.C.A.; last 
two years with Douglas. He 
graduated from Stanford. 
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In announcing enlarged facilities 


for the training of aeronautical engi- 
neers and mechanical personnel for 
aviation, we wish to thank the industry 
for the good will and cooperation 
which it has been our good fortune to 
enjoy over a period of years. We are 
now in a better position than ever to 
serve you. 

To meet the growing demand for 
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trained men, with more than nine hun- 
dred students enrolled at present, 
60,000 square feet of floor space has 
been added and substantial amounts 
invested in the newest equipment. 

We shall continue to keep abreast 
of America’s fastest-growing industry— 
one which holds, we believe, the 
greatest future for the young men 
of today. 


Casey Jones School 1 of Aeronautics 
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— AYIATION MANUFACTURING 





Industry Backlogs 


Deliveries by major aircraft 
manufacturers during 1939 are 
expected to total about $180,- 
000,000—more than a 40% in- 
crease over 1938 sales. This is 
in spite of the fact that be- 
cause of the necessary produc- 
tion lag most of the post-em- 
bargo contracts do not show up 
in 1939 deliveries. These are re- 
flected in reports that the in- 
dustry’s backlog of unfilled or- 
ders at the beginning of Decem- 
ber was nearly $600,000,000. 

The rapid plant expansion of 
recent months was beginning to 
have its effect by the end of the 
year, the rate of delivery dur- 
ing December reaching an esti- 
mated $20,000,000 per month— 
about double the January, 1939, 
rate. That this is only a begin- 
ning is indicated by reports 
that present production sched- 
ules call for a delivery rate by 
the end of 1940 of $50,000,000 
or $60,000,000 per month. This 
would represent about 23,000 
aircraft and 36,000 engines per 
year. 

Bulk of the present backlog 
is foreign military orders. Do- 
mestic military production ac- 
counts for something over 
$200,000,000, while production 
for the airlines covers not much 
more than about $25,000,000. 

Menasco Co. has completed its 
Diesel engine contract with the 
Northill Corp. and will handle 
all Diesel business direct in 
future. Work is also in prog- 
ress on installation of equip- 
ment for production of alloy 
castings for the aircraft indus- 
try by the Antioch process. In 
the aircraft engine division a 
backlog of about $275,000 is re- 
ported. Announcement of a 
new engine of higher power is 
expected shortly. 


Watch the 12% Profit 


A “closing agreement” be- 
tween Colt’s. Patent Fire Arms 
and the United States Treas- 
ury, under the Vinson-Trammel 
Act and the National Defense 
Act—sounds like dull reading. 


But the agreement involved 
$800,000 worth of “airplane 
guns” — presumably machine 


guns, which is more interesting. 
It was the first such agree- 
ment, as authorized by the laws 
named. Weed out the govern- 
ment words, and you get this. 
The Army makes two kinds of 
contracts: awards on low bids, 
and awards based on negotia- 
tion. Army was negotiating 
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with Colt’s on the above. To 
make this product, Colt’s says 
it will have to buy special jigs, 
dies, fixtures, gauges, etc., which 
it cannot use on other work. 
War Department told the Treas- 
ury (procurement agency) that 
what Colt’s said was true. 
Treasury then took account of 
the tool-up cost in adjusting the 
award under the law which 
limits profit to 12%. To pro- 
tect itself in future, however, 
the Government provides in the 
agreement that if the special 
tools are eventually used on 
other than the contract produc- 
tion, a reasonable portion of the 
cost shall be re-allocated to such 
other production. You may 
hear more about closing agree- 
ments. 


Calif. Foreign Orders 


News from California em- 
phasizes. early completion of 
major European military plane 
orders placed last year. North 
American - Aviation, Inc., has 
delivered the last of 230 basic 
trainers ordered by France, and 
400 similar planes ordered by 
England. Lockheed Aircraft 
Corporation, also during late 
November, completed its order 
for 250 twin-engine reconnais- 
sance bombers in the record 
time of 42 weeks. Both firms 
are further expanding produc- 
tion in the face of record back- 
logs. Lockheed is rushing work 
on a contract for one hundred 
bombers for Australia of a type 
similar to the English order. 
At the same time Lockheed is 
maintaining and expanding its 
commercial business, making de- 











AVIATION MANUFACTURING CORPORATION’S NEW PLANT 
will look like this when completed at Nashville, Tennessee. 


liveries during the first week of 
December of approximately 
$290,000 in commercial air- 
planes to such widely separated 
purchasers as the Maharajah 
of Jaipur, India, and the Linea 
Aeropostal Venezolana, national 
airline of Venezuela. Announce- 
ment of a cash dividend of $1 
a share on the 775,000 shares of 
stock outstanding was made 
Dec. 1 by Robert E. Gross. 
Coming in the nature of a 
Christmas present, the dividend 
will be payable December 23, 
1939, to stockholders of record 
on December 12. 


Pioneer Celebrates 


The Pioneer Instrument Com- 
pany has recently celebrated its 
20th year in the aviation in- 
dustry. Within the last year 
Pioneer has moved to its new 
plant, at the Bendix airport, 
with all of the latest in pro- 
duction technique and equip- 
ment. 

With the celebration of the 
anniversary comes the report 
that several new instruments 
have been developed. One of 
these is the Vapor Sealed Mani- 





LOCKHEED BUYS CONTINENTAL AERONAUTIC’S PLANT 





at Burbank, Calif. and Vega Airplane Co. will move in giving 


Lockheed more room. 





fold Pressure Gage, outstand- 
ing because of its small size and 
light weight. Other new instru- 
ments are a Mercurial Barom- 
eter for sensitive altimeter cali- 
bration, and a Sensitive Remote 
Tachometer and Synchronizer 
Indicator. These are only a few 
of the recent new products now 
coming off the production line. 


Locklieed Buys 
Continental Aero Corp. 


Carrying out the current 
major production “expansion 
program the Lockheed Aircraft 
Corp. recently negotiated the 
purchase of the factory of the 
Continental Aeronautic Corp. 
The purchase price was in the 
neighborhood of $600,000. 

The property sold consists of 
234 acres in Burbank, Calif., 
ten modern buildings, with a 
floor space of approximately 
171,000 sq. ft., and a foundry, 
sheet metal, heat treating, weld- 
ing, and special precision ma- 
chine shop equipment. The plan 
is to move the Vega Airplane 
Company into the new plant 
permitting Lockheed to occupy 
Vega’s present factory which 
directly adjoins Lockheed. 


Martin’s New Bomber 


News from the Glenn L. 
Martin Company reports that 
shears and presses have started 
to punch out parts for their 
latest medium bombers. It was 
for these planes that the Air 
Corps recently passed out a 
contract for $16,800,000 with 
delivery scheduled for 1940. 

Much of the material for the 
new ship has already been de- 
livered and the factory is about 
completely tooled up for produc- 
tion. Reports are that actual 
fabrication of some of the de- 
tailed parts has already begun. 

The Army’s official designa- 
tion of the new ship is B-26. 
The design is a bi-motored, all 
metal monoplane incorporating 
the latest developments. Ex- 
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Np COMPANY 
WE KEEP 


These firms were served by 
us during 1939. Many of 
them have been regular 

customers for years. We are 
justly proud of “the com- 
pany we keep”. 


This impressive list indicates 
that... lt Pays to Fly—with 
Solar equipment. 
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pected performance figures of 
the new ship are yet to be de- 
termined. 


Timm’s New Chief Engr. 


Walter A. Hite, formerly 
chief project engineer for Vul- 
tee Aircraft, has been named 
chief engineer of the Timm Air- 
craft Corporation, Van Nuys, 
Calif. Hite, hailing from Al- 
toona, Penna., has been active 
in aviation since 1925. He was 
with Pitcairn for 2 years as 
project engineer on autogiro de- 
velopment, and spent one year 
in Europe for Vultee before re- 
turning to undertake active de- 
sign work on the basic combat 
trainer and pursuit models re- 
cently developed. It was under 
his direction that the Vultee 
basic combat was designed, 
built, and tested within 88 days 
from the order to go ahead. 


Boulton At Lockheed 


B. C. Boulton, formerly vice 
president and chief engineer of 
the Glenn L. Martin Company, 
has been appointed assistant 
chief project engineer for the 
Lockheed Aircraft Corporation. 
A graduate of M. I. T., and for 
seven years project engineer 
with the U. S. Army Air Corps 








at McCook Field, Boulton be- 
came engineer of the Loening 
Aeronautical Corporation in 
1924, remaining with the Key- 
stone Aircraft Corporation 
which succeeded Loening, and 
the commencing his nine-year 
association with Martin in Oct- 
ober, 1930. 


More Expansion 


Among the expansion an- 
nouncments released last month 
were the following: 


Boeing Leases Space. Floor 
space of the Boeing Aircraft 
Co. is increased a third by the 
lease of Fisher Body Corp.’s 
Seattle plant. The additional 
190,000 sq.ft., which is right 
next to Boeing’s plant No. 2, 
will be devoted to sub-assembly 
work. 


Curtis Propeller Expands Again. 
In a third move to increase its 
propeller building facilities, 
Curtiss-Wright Corp. awarded 
contract for construction of an 
11,000-sq. ft. building at Cur- 
tiss Propeller Division’s Clifton, 
N. J., plant. A month earlier 
Curtiss Propeller had absorbed 
Pittsburgh Screw and Bolt’s 
hollow steel propeller blade di- 
vision, and early in the year 





about 34,000 sq.ft. was added 
to the Clifton plant. 


Switlick Becomes Largest. Swit- 
lick Parachute and Equipment 
Co. claims to have the largest 
parachute factory in the world 
now that it has purchased a 
new five-story factory building 
with 82,000 sq. ft. of floor space. 


Harlow Starts Production. First 
commercial production started 
at the Los Angeles plant of the 
Harlow Aircraft Co. First order 
is for a run of 50 Model PJC- 
2s, of which the first few will be 
purchased by the CAA. 


Recent Outstanding 


Awards 
Navy Department 


Hartzell Propeller Co., Piqua, 
Ohio, $28,897 for propeller 
blades. 

The Steel Products Engineering 

Co., Springfield, Ohio, $16,330 
for propeller hubs. 

United Aircraft Corp., Strat- 
ford, Conn., $2,576,677.50 
for airplanes and landing 


gear. 
United Aircraft Corp., East 
Hartford, Conn., .$847,- 





501.31 for airplane engines. 


Edo Aircraft Corp., College 
Point, N. Y., $493,261.25 for 
landing gears. 

Kollsman Instrument Co., Inc., 
Elmhurst, N. Y., $12,831 for 
aircraft compasses. 


War Department 


The Meriam Company, Cleve- 
land, Ohio, $32,875.02 for 
manometers, well type. 

Sidney Machine Tool Co., Sid- 
ney, Ohio, $88,140 for pre- 
cision lathes. 

United Aircraft Corporation, 
$63,280 for propellor as- 
semblies. 

Fairchild Aerial Camera Corp., 
Jamaica, N. Y., $93,150 for 
camera assemblies. 

Pittsburgh Screw & Bolt Corp., 
Pittsburgh, $31,650 for pro- 
peller blade assemblies and 
propeller blades. 

Sperry Gyroscope Co., Brook- 
lyn, $219,487.80 for addi- 
tional indicator assemblies. 

Consolidated Aircraft $20,000,- 
000 for Airplanes. 

United Aircraft $7,927,000 for 
Pratt & Whitney Engines. 

United Aircraft $1,293,647 for 
Hamilton Standard Propel- 
ler Assemblies. 

Curtiss-Wright $163,961 Pro- 
peller Assemblies. 
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For data applicable to your proposed 
or present operating problems, write 
the Market Research Dept., Lockheed 
Aircraft Corp., Burbank, California. 























Cut-away showing comfortable 
passenger arrangements. 


THE 


COe@ 
Built for Greater Airline Profit 


Every passenger who has relaxed in the Lodestar’s spacious interior 
has claimed it luxuriously comfortable. 

Every pilot who has flown the new Lockheed Lodestar has particu- 
larly noted its ease of control, responsiveness and stability. 

The Lodestar is the first of a series of new commercial Lockheeds 
designed to fill recognized needs essential to the advancement of 
air transportation. This progress demands transports capable of 
carrying greater payloads at faster speeds at lower ton and seat- 
mile costs. The 14-passenger Lodestar meets these requirements. 


Now ready for delivery 
LOCKHEED AIRCRAFT CORPORATION 


Burbank, California « Representatives throughout the world 


LOOK TO LOCKHEED FOR LEADERSHIP 
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NICKEL 


ALLOY STEELS 


Requirements of differing applications dictate the properties 
to be developed in varied Nickel alloy steels. Typical example 
is this automatic feathering hub, developed by Hamilton 
Standard engineers. Highly stressed units are SAE 2515 and 
SAE 4340 Nickel and Nickel-Molybdenum alloy steels re- 
spectively which withstand crushing loads, maintain align- 
ment and resist fatigue. 
















CORROSION AND FIRE RESISTANCE: Notable advances 
have been made in using 18% chromium — 8% Nickel type 
stainless steels in the construction of wing, tail and fuselage 
assemblies. Properly processed, these alloys combine excellent 
corrosion and fire resistance with high mechanical properties. 




















AIRCRAFT APPLICATIONS 







As a safeguard against breakage, Bellanca engi- 
neers specify 314% Nickel steel, SAE 2330, for 
bolts and eye bolts in their low wing model 
28-90B. All stressed connections, indicated by 
white circles in this picture, are Nickel alloy 
steel, SAE 2330 can be uniformly heat treated to 
develop maximum strength with minimum bulk 
and weight. 





To increase toughness and raise ductility, 5% 
Nickel steel (SAE 2515) is used in a new type 
Menasco propeller drive because years of exper- 
ience have proved that Nickel alloyed into met- 
als enables each ounce, each inch of material to 
carry safely heavier loadings. Through this Men- 
asco Unitwin, two engines drive a single prop 
through a simple over-running clutch of SAE 
2515 Nickel steel. Operating singly, either en- 
gine provides ample power to make a Lockheed 
Vega climb. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. ¥, 
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Rotary Wing Meeting 


On Thursday, November 30, 
and Friday, December 1, the 
Philadelphia chapter of the In- 
stitute of the Aeronautical Sci- 
ences sponsored the second an- 
nual Rotary Wing Aircraft 
meeting. Papers were presented 
by numerous dignitaries of the 
industry, among whom were 
Igor Sikorsky, Dr. Alexander 
Klemin and Henry Reid of the 
NACA. 

The latest engineering de- 
velopments in the theory of ro- 
tary wing flight were presented 
as well as a description of sev- 
eral of the latest uses of the 
Autogyro. In the design end of 
this type of craft a very inter- 
esting talk on the stalling of ro- 
tary wings was illustrated with 
a moving picture by F. J. 
Bailey, Jr., of the NACA. The 
camera had been mounted on 
one of the rotors while in flight 
and had photographed the path 
of the blade. Small pieces of 
string were attached to the 
blade at various points along 
the span and a _ photographic 
record was taken of the behav- 
ior of these strings-as the blade 
rotated. The result showed that 
due to the forward motion of the 
plane, over one half of the blade 
was stalled when at right angles 
to and moving parallel with the 
direction of the airstream. An- 
other very interesting talk was 
given*by Capt. John M. Miller 
of Eastern Air Lines on “Roof 
Landing Problems” and a dem- 
onstration was given by him of 
the Post Office roof take off 
and landing, now being carried 
out in Philadelphia, on Decem- 
ber 2. 

The annual banquet of the 
Philadelphia Chapter of the I. 
Ae.S. was held on Friday eve- 
ning, December 1, with the 
speaker of the evening being E. 
P. Warner of the CAA. General 
George Brett of the Material 
Division of the Air~ Corps at 
Wright Field also gave a talk 
and W. Laurence LePage was 
toastmaster. 


Altitude Oxygen Meter 


From the Douglas Aircraft 
company comes a device that is 
built to maintain the proper 
oxygen percentage in the air 
of a cabin at high altitudes. In 
the substratosphere the quan- 
tity of oxygen in the air is in- 
sufficient for bodily require- 
ments, and heretofore it was a 


amount of oxygen at various al- 
titudes. 

The new device releases oxy- 
gen first when the plane reaches 
10,000 feet altitude. As the alti- 
tude is increased more oxygen is 
released automatically so as to 
keep the percentage of oxygen 
constant. The oxygen is. stored 
in the liquid form, and with the 
installation of this equipment 
it is not necessary to super- 
charge the cabin to keep -the 
composition of the air constant. 


SAE Annual Meeting 


The annual meeting of the 
Society of Automotive Engi- 
neers has been. chosen to. be 
held on January 15 through:19 
at the Book-Cadillac Hotel, 
Detroit. There will be twenty 
technical sessions and included 
among: them will be sessions 
on aircraft and aircraft en- 
gines. Together with the tech- 
nical sessions there will be the 
SAE Engineering Exhibit with 
more than 30 exhibitors. 


Plywood Story 


We have just received an ad- 
vanced proof of an interesting 
story on the use of plywood in 
the aircraft and other indus- 
tries, that is to be published in 
the January issue of Fortune. 
The artical gives a general de- 
scription, as concerned with the 





problem to meter the correct 
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airplane industry, on what has 








Photo Courtesy Kenneth Thomas, 8.K.F. 


AT THE ROTARY WING MEETING watching the roof top 
landing demonstration from the Philadelphia Post Office were 
(left to right): Ralph McClareen, 1.Ae.S., Major L. D. Gardner, 
Sec. of I.Ae.S., Robert Kellett, Kellett Autogyro Co., Capt. J. M. 
Miller, Eastern Air Lines, T. P Wright, Curtiss-Wright Corp., 
Henry Reid, NACA, Igor Sikorsky, Vought Sikorsky, S. Paul 
Johnston, AVIATION and Chester Sinclair. 1.Ae.S. 


happened up to now and what 
is expected from the use of ply- 
wood and phenolic resins 
manufacturing molded airplanes. 
We hope in the near future to 
give the readers of AVIATION 
some detailed information on 
the subject of the engineering 
principles involved. 


To See Through Fog 


A great deal of prophesying 
has been made the last few 
years about some sort of an in- 
strument being developed that 
would give the pilot of a plane 
the power to see through fog. 
But when news comes that such 
an instrument is under develop- 
ment, with tests in the offing, 
it calls for the attention of the 
industry in general. Guy M. 
Ball, of Glendale, Calif, is pro- 
ducing the machine, in conjunc- 
tion with W. L. Cummings and 
A. J. Huntsman. Cummings has 
supplied the instrument with a 
supersensitive photoelectric cell 
that is especially sensitive to 
infra-red light. The cell is 
mounted in a special television 
viewing camera with an icono- 
scope lens which will in turn be 
connected with a television send- 
ing set. With the camera 
mounted in the nose of the plane 
and the fluorescent viewing 
screen of the television set on 
the instrument panel, the plan 
is to photograph the country 
in front of the ship through fog, 


in. 





haze, rain and such weather 
and transfer it directly as a 
picture to the pilot. The heart 
of the instrument seems to be 
the new photo-electric cell, and 
laboratory tests so far indicate 
that this cell is sensitive to 
about 25,000 Angstrums or 
about three times above the 
maximum visual limit of 7,500 
Angstrums. It is with the de- 
velopment cf such a high sensi- 
tivity to infra-red light rays 
(which penetrates even tar 
paper) that such an instru- 
ment is feasible. 


To Study Landings 


Employing a “machine-gun” 
camera equipped with a stop 
watch and photographing the 
plane as it lands or takes off, 
a record is made of this part 
of the performance cf the air- 
plane. The camera is mounted in 
a portable stand in front of 
which, at a considerable dis- 
tance, are placed flags in a 
row 500 feet apart. Thus a pic- 
ture is made showing the time, 
distance .and altitude of the 
plane. With this data the path 
of the plane and speed of des- 
cent or ascent is easily obtain- 
able.on an accurate and per- 
manent record. The system was 
developed and is in use at 
Wright Field for testing the 
latest pursuit sb‘ps being bought 
by the Air Corps. 





Acme 
FOR FOG PENETRATION: Guy 
Ball, of Glendale, Calif., is in the 
process of assembling parts of 
the new fog penetrating machine 
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More than fifteen air- 

craft and equipment 
builders look to Ampco Metal 
and Ampcoloy aluminum bronzes for the 
particular characteristics needed in air- 
craft application—excellent physical prop- 
erty attributes, heat treatable character- 
istics, light weight (3 to 5% less than 
steel) and resistance to corrosion, fatigue 
and wear. 


Ampco alloys are in constant use for a 
variety of aircraft applications: propeller 
bushings, nuts, cones; retractable landing 
gear adjusting nuts and bushings; valve 
guides and seats and many others. 


Write for data sheets and bulletins giving 
complete facts. 


AMPCO METAL, INC. 
Dept. A-140 


Milwaukee, Wis. 























PROFIT 


& LOSS 





Air Associates, Inc.for fiscal 
year ending Sept. ‘30, 1939, net 
profits of $126,940, equal to 
$1.08 per share on 99,884 com- 
mon shares. Compares with net 
profit of $104,809 or 86c. per 
share for 1938. Sales of $1,860,- 
774 contrasted with $1,844,522 
for the fiscal year ended Sept. 
30, 1938. Quarterly dividend of 
$1.75 on the first preferred ($7 
cumulative and _ convertible) 
stock was declared payable Jan. 
2, 1940; and 124c. per share on 
the common stock was declared 
payable Dec. 26, 1939. 


Barnard Aviation Equipment Co., 
for 6 months ending Oct. 31, 
1939, net profit before depreci- 
ation and taxes of $12,276 or 
144c. per common share. 


Beech Aircraft Corp., for fiscal 
year ending Sept. 30, 1939, net 
loss of $91,479 (due in part to 
non-recurring expenses and de- 
velopment expense for further 
expansion). Net sales of $1,- 
328,296 represented a 14% in- 
crease over previous year. Dur- 
ing the fiscal year the company 
increased its employees over 100 
per cent. Backlog as of Nov. 28, 
1939, $1,473,876. 


Boeing Airplane Co. and Sub- 
sidiaries, for 9 months ending 
Sept. 30, 1939, net loss of $2,- 
606,106, against net loss of 
$554,958 for year ended Dec. 31, 
1938. C. L. Egtvedt, president, 
stated the loss is occasioned 
largely by development costs on 
the Stratoliners; additional 
losses in 1939 in completion of 
the flying boats; and charge to 
profit and loss of estimated 
amount by which cost of Strato- 
liners will further exceed sales 
price. 


Breeze Corporations, Inc. an- 
nounced a dividend of 50c. per 
share on capital stock, payable 
Dec. 21, 1939. 


Fairchild Aviation Corp. de- 
clared a dividend of 20c. a 
share payable Dec. 21, 1939. 
Total 1939 dividends of 40c. 
a share compared with 30c. in 
1938. Unfilled orders as of 
Oct. 31, 1939, were $1,839,734, 
against $1,146,652 for the 1938 
period. Orders for the first ten 
months of 1939 were 70% above 
the same 1938 period. Company 
has contracted for a 25% addi- 
tion to its Long Island plant, 
and has ordered additional ma- 
chinery. 


Lockheed Aircraft Corp. declared 
a dividend of $1 per common 
share, payable Dec. 23, 1939. 









Glenn L. Martin Co. declared a 
dividend of $1 per share on 
the common stock, payable Dec. 
21, 1939. Deliveries for the first 
11 months of 1939 totaled $20,- 
110,832. 13,000 men are now 
working in three shifts and 40 
planes were shipped in Oct. 


Ryan Aeronautical Co., for first 
8 months of 1939, net profit of 
$55,551. 


Western Air Express, for month 
of Oct., 1939, net profit of $5,- 
563. Revenue passenger miles 
aggregated 837,802, an increase 
of 48% over the same month 
last year. 


Finance 


Ryan Aeronautical Co., San 
Diego, has filed a registration 
statement covering 125,000 
shares of $1 par common stock, 
sale of which is expected to net 
the company approximately 
$931,785. With sale of this 
stock all of the 500,000 shares 
of authorized capital stock will 
be outstanding. The company’s 
backlog reached $800,000 in 
spite of trebling factory pro- 
duction during 1939. 


Vega Airplane Company has 
listed its 460,000 shares of 
stock for trading on the Los 
Angeles stock exchange start- 
ing Dec. 4th, 1939. 


Unfilled orders of Aircraft 
Precision Products, Inc., Los 
Angeles, reached an _ all-time 
high of $504,000, as of Dec. 1st, 
despite increases in production 
capacity. This compares with 
$438,000 at the end of October, 
and $71,500 at the start of the 
year. 


The board of directors of Square 
D Company (manufacturers of 
electrical equipment), in a move 
to extend its operations to the 
aircraft instrument field, has 
approved a proposed merger 
with Kollsman Instrument Co. 
Inc. A_ special meeting of 
stockholders of Square D Com- 
pany was called for Dec. 28 to 
ratify the merger and to au- 
thorize a new issue of $3,000,- 
000 5 per cent cumulative con- 
vertible preferred stock which, 
together with Square D common 
stock, will provide the shares to 
be issued in exchange for the 
assets and business of the Kolls- 
man Co. The Kollsman busi- 
ness will continue as an inde- 
pendent unit, with its products 
manufactured and sold under 
the Kollsman name. There will 
be no change in Kollsman staff, 
personnel, or policies. 
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“Bow-Legged Joe” is the 
name of this unfortunate con- 
trol tube. Lacking sufficient 
support, its length deflects 
under compression to some- 
thing resembling the nigh side 
of a ranch hand. 

















) 
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This Tube's known famil- 
iarly as “Resonant Vibration,” 
As the motor is throttled to 
cruising speed, it plays the 
first four bars of “Swing Low, 
Sweet Chariot” over and over. 
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Push-Pull Tubes Got The ‘“Wiggles’’? 

























SEE HOW CESSNA 
APPLIES THE CURE! 


Support for ailing push-pull tubes is one thing — and frictionless support is something 
else again! But see how Cessna has solved the problem in their new Twin-Engined 
T-50 Personal Transport. . . . The tube rides friction-free and snug between two 
rollers, each roller carrying two lubricated, sealed Fafnir K4A Aircraft Ball Bearings. 
A simple bracket equipped with Fafnirs will provide the same positive, trouble-free 
support for your push-pull tubes at any point in their span * * Fafnir, the pioneer 
in aircraft ball bearings, has built a standard bearing line that will answer, in range 
and features, just about any need an aircraft manufacturer can think up . . . the 
Engineering Catalog describes and illustrates this line, and Fafnir Engineers will help 
adapt it to your applications. Letter in ‘“‘Fafnir” right on your sketches, for easier, 


safer flying. The Fafnir Bearing Company, Aircraft Division, New Britain, Conn. 


Controls 











TRANSPORT AVIATION 





Air Travel Going Up 


Wall Street, which spends no 
time these days on mere hopes 
and promises, is watching air- 
line traffic. Mackay & Com- 
pany, exchange members, re- 
port that airline travel is up 
880 percent for the last decade, 
while Pullman passenger traffic 
shows a loss of 30 percent. Now, 
that gain of 880 percent doesn’t 
mean anything, because it’s 
based on air travel which prac- 
tically didn’t exist ten years 
ago. Air transportation still 
has only ten percent or so of 
its potential live cargo. But 
Mackay’s facts do show air 
transport on a straight course 
and climbing fast. 

For six months in a row, at 
the close of November, domestic 
airlines had topped their own 
record. The 17 companies re- 
porting showed 70,122,138 rev- 
enue passenger miles flown, a 
gain of 36.15 percent over Octo- 
ber of 1938. Figures for the 
first ten months of 1939, com- 
pared with same period 1938, 
showed passenger traffic 38.83 
percent ahead of last year. 

On November 30 there was 
completed a 12-month period in 
which only two fatal accidents 
occurred on the entire domestic 
system. The safety factor al- 
most quadrupled itself in that 
period. About 80,000,000 pas- 
senger miles were flown for 
each passenger fatality. The 
best index for any previous cal- 
endar year was 22,309,000. “Be- 
yond the remotest doubt,” com- 
mented CAA Chairman Robert 
Hinckley, “most of the increased 
patronage of air lines by travel- 
ers can be laid to just one thing 
—increased safety.” 

Early in December the Wall 
Street Journal made a study of 
November and reported traffic 
about 15 percent off compared 
with October, but between 40 
and 45 percent ahead of Novem- 
ber ’38. Preliminary figures 
showed that 16 companies had 
flown in November 60 million 
passenger miles as compared 
with over 70 million in October. 
Volume of traffic probably 
dropped below the pay point for 
some lines, but the industry as 
a whole stayed in the black. 


CAA Watching Mail Rates 


Just as the air mail rate out- 
look was feeling comfortable as 
an old shoe, CAA takes it off 
the right foot and puts it on the 
wrong one. American Airlines, 











Chicago and Southern, Conti- 
nental, Delta, and Eastern, have 
got to show the Authority, with 
statistics and exhibits, that their 
rates are “fair and reasonable.” 
Meaning not more than that. 
Nearly all rate studies, up to 
now, have been initiated by the 
carriers, in the hope of getting 
more revenue. But the Author- 
ity is empowered by law, in fact 
charged with the duty, to see 
that rates stay just above the 
profit line. It has _ initiated 
cases before. Last August, after 
completing hearings on rates 
for Atlantic and Pacific routes, 
CAA took steps to complete its 
coverage of all American flag 
air mail transport beyond the 
borders of the United States. 
This rate-cutting threat to the 
five lines comes riding on 
record-breaking mail traffic, 
which probably will not decline 
with winter in proportion to 
passenger travel. 


Airline Pilots Meet 


Air Line Pilots Association 
held its biggest annual meet- 
ing at Chicago beginning Dec. 
4. More than 76 delegates at- 


tended. Delegates represent 
councils. An air line may have 
more than one council. Retire- 


ment of pilots was one of the 
important things they talked 
about. All of the operators are 
thinking about retirement plans. 
It’s not a simple problem, be- 
cause old timers seem to be en- 
titled to more than new-comers. 
What the Pilots Association is 
working on, meanwhile, is a leg- 
islative retirement plan, which 
possibly would be administered 
by the Railway Retirement 
Board. 


What’s Coming Next? 


Nothing fascinates man like 
a peep into the future. When 
a man of Theodore P. Wright’s 
standing takes a whirl at the 
crystal ball and says: I see so 
and so, everybody wants to 
know what. Mr. Wright, ex- 
ecutive engineer of Curtiss- 
Wright, told the Aero Club of 
Buffalo, that he expected normal 
flying schedules of 11 or 12 
hours between New York and 
Los Angeles, and 18-hour trans- 
ocean runs “in the very near 
future.” While sea planes are 
getting larger and heavier, land 
transports, he said, have reached 
their ultimate size. A cruising 
altitude of 35,000 feet is pre- 
dicted for trips of more than 








1000 miles. Crusing speeds of 
190 mph, now prevalent, thus 
would be increased to around 
265. Mr. Wright pointed out 
that there are 1500 persons and 
20 tons of mail in the air on 
scheduled lines every second of 
the day and night. 


Air Line Earnings 


The Wall Street Journal re- 
ports that the net income of the 
air lines for the first ten months 
of 19389 aggregated about $3.,- 
000,000 (before taxes), as fol- 
lows: 


Pee i —— $1,168,780* 
Boston-Maine ..... 4,304¢ 
PME ic 'pisaieds ss 3 50,156 
Chicago-Southern 71,917 
Continental ....... 31,894 
ee ee 66,408 
‘ae 598,536* 
MY oe See he 29,857 
Marquette ........ 35,715x 
Mid-Continent ..... 28,706 
a 16,221 
INGFtNWESE 4.2.50. 307,929 
Penn-Central ...... 111,276 
2) a 146,904+ 
| eee 598,926 
PN Bead wile, oe wi 57,574 
EES wie SRinseerce $2,951,257 


*9 months. + Deficit x 3 months. 


For Braniff DC-3’s 


Pilots for Braniff Airways of 
Oklahoma City are devoting 
nearly a full month to checking 
out in the new Douglas DC-3s 
which the line is_ installing. 
Preparing for the switch from 
Lockheeds and DC-2s to the 
DC-3s, pilots are taking a 72- 
hour course of ground and 
flight training. 

First step in the training pro- 





THE AIRLINES START TAKING DELIVERY: 





gram was for four Braniff 
senior pilots to prepare for duty 
as check pilots by spending a 
week at the Douglas plant; dur- 
ing this time the four men each 
put in 25 hours checking out 
with Douglas test pilots. 

For the other pilots, the 
check-out course starts with 
study of a 200-page manual 
prepared by Douglas, Braniff, 
and CAA. Coincidentally, the 
pilot spends 6 hours on a fa- 
miliarization flight during 
which he merely watches the 
ship flown. 

Twenty-five hours’ flight as 
a co-pilot, with a check pilot 
alongside, follows, after which 
the pilot takes a 5-hour written 
examination. Final step is a 
check flight in which the chief 
pilot observes the flier’s per- 
formance during a 4 to 8-hour 
flight which includes one-engine 
flying, instrument flying, day 
and night landings and other 
maneuvers. 


REA Application Opposed 


“On behalf of himself as a 
party interested in developing 
efficient, extensive and _ eco- 
nomical” air express service, 
Grover Loening, pioneer air- 
plane designer and executive, 
has filed with Civil Aeronautics 
Authority a brief in opposition 
to the granting of a certificate 
of convenience and necessity to 
the Railway Express Agency. 
REA recently filed application 
for a CCN to cover its contracts 
with the airlines, under which 
they receive 68% of net reve- 
nue from air express. 

He proposes that an air ex- 
press company be formed, capi- 
talized at $2,000,000, 51% to be 


It’s not very 
often that the president (C. Bedell Monro, right) and vice presi- 
dent (Leslie P. Arnold, left) of an airline personally accept a 
new ship, but this is an occasion as Penn Central Airlines is 
installing a new Capitol Fleet of DC-3’s. 
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owned by the airlines. A fleet 
of only 78 fast trucks, he esti- 
mates, would give ground serv- 
ice nearly equivalent to present 
REA service, leaving a small 
amount to be done by messen- 
gers. Some transfer and pickup 
would be handled with small 
airplanes. The early develop- 
ment of the helicopter for roof- 
top landing should not be over- 
looked. Office and depot build- 
ing requirement would be small, 
as the airlines have their own 
already. 


Transport Doings 


Still the best news in air 
transport this month is no news 
about something that didn’t hap- 
pen: accidents. All summer 
the airplanes swam the at- 
mosphere, safe as morris chairs. 
But winter’s here now, and the 
safety system still works. The 
record is so good it would prove 
something, even in face of an 
accident or two. 


Outside of safety, the flying 
machine business did find other 
matters of concern. Cne of 
these was a showdown in 
schedule competition, centering 
around United’s and American’s 
simultaneous departures from 
New York. When the bawling 
infant was brought to the CAA 
Solomon, the operators were 
told they had better decide who 
owns it or the king will cut it 
in two to suit himself. Line 
executives thought well of this 
warning. They fear that if 
every quibble goes to CAA, 
eventually the Government will 
be running air transport in 
every detail, while its owners, 
like fire horses, can only jump 
when the bell rings. 


Fog, that ancient enemy of 
travelers, respecting neither 
Mayor La Guardia nor his $40,- 
000,000 worth of splendor, set- 
tled on the first day of opera- 
tions at North Beach. But the 
four operators, seeing no ill 
omen, went ahead with their 
daily 121 take-offs and ons. 
Looks as if that ten-minute 
shuttle between Newark and 
North Beach might turn out to 
be a swell air travel promotion 
hop. Probably the lines won’t 
push it, in competition against 
boys earning bread and jam 
with joy riding but it’s a cinch 
a lot of those fence-line specta- 
tors will buy the $2.00 sight- 
see— round trip, $3.60 — and 
thereafter hit the air trails. 
Meanwhile, Newark threatens 
some kind of suit against CAA 
for authorizing the move, but 
nobedy seems worried. La 
Guardia Field as a name for 
the new port is not catching on. 
West of Altoona nobody can 
pronounce it. Eastern Air will 
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be over in the Spring, so we 
hear. Transcanada and North- 
west Airlines have applied for 
space. 


TRAFFIC 


>> American Airlines flew 20,- 
034,667 revenue passenger miles 
during November a new world’s 
record. This makes a 50 per 
cent increase over November, 
1938. 








>> Braniff Airways clocked ‘up 
1,822,814 revenue passenger 
miles for November, represent- 
ing an increase of 28.9 per cent 
over the same month a year 
ago. 


>» Chicago and Southern Air 
Lines logged 916,689 revenue 
passenger miles for November. 
This represents an increase of 
43.2 per cent over November a 
year ago. 


>» Eastern Air Lines flew 9,124,- 
670 revenue passenger miles 
during November, an increase 
of 45.8 per cent over November, 
1938. 


>» Pennsylvania Central logged 
1,851,473 revenue passenger 
miles during November giving 
an increase of 30 per cent over 
the same month in 1938. 


>» TWA reports the largest 
November traffic for the com- 
pany with 9,011,049 revenue 
passenger miles, an increase of 
56.5 per cent over November, 
1938. 


>> United Air Lines has flown a 
total of 11,981,658 revenue pas- 
senger miles during November, 
giving an increase of 33.8 per 
cent over November, 1938. 





ae ae 
TRANSPORT 
INDICATOR: 


December 1, 1939 ‘ 


146.49 | 


Which is the ratio of passenger- 
miles reported by the Air Trans- 
port Association for all domestic 
lines for November, 1939, to the 
figure for November, 1938. Total 
for the Indicator has increased 
over the last few months and 
$ still manages to keep ahead of 
§ last year, For the first 11 months 
traffic stood at 612,301,467 
passenger miles—up 39.6 per 
cent. 

















The 
SAFE ECONOMICAL NUT 


that has served Aviation 
since 1927... 


SAFE because neither vibration nor long ser- 
vice can cause it to work loose. Its resilient 
non-metallic locking collar absorbs shock and 
holds nut and bolt threads in’a pressure-con- 
tact that is never relaxed. 


ECONOMICAL because it saves man-hours in 
original application and in maintenance. Its 
self-locking action is immediate and auto- 
matic. Its one-piece construction eliminates 
cotter pins, wires, washers, and all auxiliary 
locking devices. And it can be used over 
and over again. 


Cone in principle and manufactured to the 
highest standards...used on all American 
and most foreign airplanes. 

Made in types and sizes to meet all aircraft 
fastening needs... more than 700 different 
Elastic Stop Nut combinations are now available. 


56-page Catalog and Data Book con- 

tains a graphic explanation of the 
Elastic Stop principle, presents test and 
application data, and lists the complete 
line of nuts @ Write for a copy. 


e,) ELASTIC STOP NUT CORPORATION 
1005 NEWARK AVENUE © ELIZABETH, NEW JERSEY 


Wyalalvedne 
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12 SEPARATE PESCO PRODUCTS 


PESCO congratulates the world’s 
airlines on their 1939 achievements 


The year just ended was the most successful year in the 
history of air transportation. More passengers, more mail, 
and more express were carried more miles than ever before. 
Here are a few of the Pesco Products that helped the airlines 
establish new standards of speed, safety and reliability. 


Pesco fuel pumps feature an adjustable 
diaphragm type relief valve whereby 
discharge pressure regulation is balanced 
to atmospheric conditions. 


Pesco vacuum pumps maintain constant 
suction for flight instruments and auto- 
matic pilot and supply air under pressure 
for actuating De-icers. 


Pesco adjustable suction relief valves 
maintain a desired suction at the flight 
instruments through varying pump speeds 
and flight conditions. 


Pesco oil separators remove lubricating 
oil from the air discharged from the 
vacuum pump and return it to the 
engine crankcase. 


Pesco hydraulic pumps with adjustable 
relief valve provide a desired hydraulic 
pressure up to 1000 pounds per square 
inch for landing gear and flap cylinders. 


Pesco electric- motor-driven hydraulic 
pumps have been specified as acces- 
sories for feathering Hamilton Standard 
hydromatic propellers. 


@ When a modern airline 


buys new equipment, every 
effort is made to achieve the 
utmost in safety, efficiency, 
and dependability. .. Like all 
other major airlines, Braniff 


has experienced the superior =a 
performance of Pesco Prod- ee =| 
ucts... That's why PESCO ie 

fuel, vacuum and hydraulic 
pumps and accessories ey 
have been installed on the oo 


PUMP ENGINEERING SERVICE CORPORATION" 


(07.8 -10).0. 0 te) 


12910 TAFT AV ENUE CLEVELAND, OHIO, U.S.A. 
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aviation industry. 


columns from Wall 





REVIEW 
OF 
FINANCIAL PICTURE 
for 1939 


By Raymond Hoadley 


Who for the past fifteen years has been 
associated with the financial aspects of the 
During this time Mr. 
Hoadley has been writing several financial 


tion Editor of the New York News Bureau. 


Street and is Avia- 

















As a result of the unpre- 
cedented economic development 
which the aircraft companies 
experienced last year, the in- 
dustry now ranks as “big busi- 
ness”. The main factor con- 
tributing to this marked change 
in economic stature has been 
the greatly accelerated demand 
for military and commercial air- 
craft witnessed in the past 
twelve months. This has led to 
record-breaking shipments and 
unfilled orders, increased earn- 
ing power and substantial ex- 
pansion of production facilities. 
For the first time the oppor- 
tunity has come for real as- 
sembly line operation sufficient 
to place the plane, engine and 
accessory manufacturers in the 
quantity production field along 
with most of America’s great 
industries. It is one industrial 
group that appears assured of 
near capacity operation extend- 
ing well into 1941, a unique and 
enviable position even in times 
of the most marked prosperity. 
_ Reflecting a portion of this 
increased demand, shipments in 
1939 were the highest in the in- 
dustry’s history. They amounted 
to around $200,000,000, more 
than one-third larger than the 


AVIATION, January, 1940 





1938 total 
$135,000,000. 


of approximately 

Three of the 
larger companies, Curtiss- 
Wright, Douglas and United 
Aircraft together late last fall 
had unfilled orders somewhat in 
excess of the estimated $335,- 
000,000 deliveries of the entire 
industry in the past two years. 
Unfilled orders now at hand ex- 
ceed the industry’s shipments 
from 1934 to 1938 inclusive. 
While 1940 peak production will 
not be reached until early in the 
summer, it seems reasonable to 
expect that shipments this year 
will range upward from a con- 
servative minimum of $400,000,- 
000, an amount double the 
record level achieved in 1939. 

The following table gives the 
total shipments and the relative 
proportion of export shipments 
from 1929 through 1939. 


Aircraft Sales 


Year Total Export 
1929 $71,000,000 $9,100,000 
1930 53,300,000 8,800,000 
1931 49,100,000 4,800,000 
1982 32,800,000 7,600,000 
1933 33,200,000 9,100,000 
1934 41,500,000 17,400,000 
1935 41,500,000 14,200,000 
1936 76,800,000 23,800,00' 
1937 110,000,000 39,400; oe 
1938 *135,000,000 68, 200.0 
1939 *200,000,000 #105, 000; 000 
* Estimated. 








A glance at the industry’s 
order book easily explains the 
optimism felt in the trade re- 
garding the 1940 shipment vol- 
ume. The aircraft companies 
entered 1939 with a collective 
backlog of around $160,000,000. 
At the close of the year unfilled 
orders had risen to approxi- 
mately $600,000,000, nearly half 
of which were received in the 
fourth quarter. As in 1938 and 
1939 more than 50% of cur- 
rent orders are for foreign de- 
livery. 

In the first quarter of 1939 
nearly $100,000,000 in foreign 
orders were received. By late 
summer the U. S. Army Air 
Corps had placed practically all 
contracts under its huge new 
aircraft armament program, the 
awards totaling $151,800,000 
plus options of an additional $7,- 
400,000. The Navy also had con- 
tracted for nearly $14,009,000 
of its $38,000,000 appropriation 
for the 1939-40 fiscal year. 
Then in the early fall the 
United States air transport 
companies ordered some $24,- 
000,000 of new equipment. The 
final buying wave came with 
the post-embargo orders from 
the Allied countries, estimated 
at approximately $170,000,000. 

The sharp increase in volume 
of orders received last year can 
be seen in the following table 
showing the approximate un- 
filled orders of several major 
companies on December 1, 1939 
and on December 31, 1938. 


Company 1938 1939 

Allison $500,000 $17,500,000 
Aviation Corp. *......... 11,300,000 
Bell 3,675,000 7,500,000 
Boein »894,000 27,000,000 
Consolidated 2,796,000 18,000,000 
Curtiss-Wright 31 "000,000 150,000,000 
Douglas 23,000,000 76,000,000 
Grumman 3,500,000 4,500,000 
Lockheed 30,000,000 27,000,000 
Martin 13,903,000. 53,000,000 
No. Amer. Ay. 10 914,000 47,000,000 
meee) ~S, deeds 10,000,000 


ublic 
United Aircraft it. 464,000 


Total $151,646,000 $573,800,000 
* Not available. 





Conditioned on continuation 
of the European War, it would 
appear that the industry will 
have an even larger backlog of 
orders at the close of 1940 than 
it has today. Great Britain and 
France, particularly the latter, 
will wish a continuous supply of 
American aircraft for the dura- 
tion of the war. Looking ahead 
to 194i, France already has 


o|taken six month options on 


equipment for delivery next 
year. For the present at least, 
Great Britain probably will not 











be as large a war customer as 
France. The English may feel 
they have two or three months 
leeway in which to decide just 
how much outside aid they will 
require. They are represented 
as feeling that if the struggle 
lasts through the winter the 
chances are that it will be a 
long war. In that event Great 
Britain would come into the 
American market in a more 
substantial way. European neu- 
trals, such as Norway, Sweden, 
Holland, Belgium, Portugal, 
Turkey, etc., are overseas pros- 
pects for fairly substantial 
orders. Italy alone remains an 
active competitor of the United 
States for the foreign trade. 
Air missions from South Amer- 
ica are visiting domestic air- 
craft plants in increasing num- 
bers. 


The 1939 Army Air Corps 
program is not scheduled for 
completion until June 1941. In 
the meantime there is every in- 
dication that this program will 
be supplemented by further sub- 
stantial orders this year. It is 
expected that Congress also will 
be asked to increase the author- 
ized strength of the naval air 
force 100%, or from 3,000 to 
6,000 planes, to be built over the 
next two or three years. A large 
appropriation will be requested 
to begin this new program. 
Within the next three years the 
United States hopes to have an 
air force of some 12,000 planes 
whose annual replacement re- 
quirements would be substan- 
tially larger than the air de- 
fense expenditures of recent 
years. 

Additional transport orders 
may lag over a rather pro- 
tracted period due to the rush 
of orders from the airlines last 
fall in anticipation of 1940 traf- 
fic requirements. However, con- 
tinued rapid traffic gains, the 
charting of new routes, and 
plane retirements may lead to 
quite substantial purchases 
again next fall. Eastern Air 
Lines and American Airlines 
may follow Pan American Air- 
ways, T. W. A. and United Air- 
lines into the four-engine trans- 
port field. Foreign airlines will 
continue to look to the United 
States for equipment. In the 
private plane group prospects 
this year are considered ex- 
cellent. In the first six months 
of 1939 private sales amounted 
to 1,362, as against 602 in the 
like 1938 period. For the full 
year it is estimated sales totaled 
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over 3,000 planes. Private plane 
makers may soon become sub- 
stantial factors in military 
training plane production. 

The integrated companies— 
those making planes, engines 
and propellers—are the largest 
immediate beneficiaries from 
war orders. Curtiss-Wright and 
United Aircraft head this small 
group. The engine companies, 
being comparatively few in 
number, occupy a commanding 
position in the industry today. 
General Motor’s Allison Engi- 
neering Co. is fully occupied 
with its large Army order. With 
respect to war orders, France 
and Canada are more dependent 
on the United States for motors 
than for planes. 

Along with the record ship- 
ments and unfilled orders, the 
forthcoming annual reports of 
the aircraft companies will re- 
veal 1939 earnings well ahead of 
those of the preceding year. 
Exceptions to this general state- 
ment among primary companies 
may be Bell, Boeing, Consoli- 
dated and Republic Aircraft, 
due to small shipments and 
large charge-offs in the case of 
Boeing. All four companies 
enter 1940 with substantially 
larger backlogs than a year ago. 
There were many instances last 
year where company earnings 
were the largest on record. Not- 
able in this respect were Cur- 
tiss-Wright, Douglas, Lockheed, 
Martin, North American Avi- 
ation and United Aircraft. The 
Glenn L. Martin Co. experienced 
its best earning power in the 
fourth quarter. The others, as 
shown in the earnings table be- 
low, earned more in the first 
nine months of 1939 than in the 
twelve months of record earn- 
ings in 1938. 

Net earnings of several major 
units in the industry for the 
first nine months of 1939, as 
compared with the full year of 
1938, are contained in the fol- 
lowing table. 


Company 1939 1938 


Boeing +$2,606,100 $40,700 
Curtiss-Wright 4,543,000 3,599,000 
2.382,000 


Douglas 2,147,000 
Lockheed *509,000 442,000 
Martin 1,514,000 2,349,000 
No. Am. Aviation 5.050.000 1,904,000 
United Aircraft 5,799,000 5,426,000 


+ deficit. 
* six months ended June 30, 1939. 


Profits margins on sales for 
the primary companies averged 
substantially higher in 1939 
than in other recent years. This 
may be attributed mainly to 
heavy deliveries for export on 
which the profit margin is 
usually higher than on domestic 
sales. Other factors in some 
cases were smaller charge-offs 
taken for the purpose of writ- 
ing down the cost of new models, 
improvement in manufacturing 
methods and the higher effi- 
ciency and lower unit costs that 
naturally accompany larger 





production schedules. Until the 
arms embargo was repealed, it 
seemed likely that profit mar- 
gins this year would trend lower 
due to the large deliveries slated 
for the United States Govern- 
ment. Profits on aircraft con- 
tracts placed with the Army 
and Navy are restricted to 12%. 
They have rarely, if ever, 
reached this maximum in the 
past and are unlikely to in the 
near future, although current 
restrictions are more liberal in 
several particulars than those 
formerly obtaining. However 
the recent wave of foreign buy- 
ing indicates that profit mar- 
gins this year will at least 
approximate 1939 levels. A gain 
is usually shown in the year fol- 
lowing substantial plant ex- 
pansion. This may augur well 
for increased profit per dollar 
sale in 1941. 

Increased earnings this year 
have resulted in more and larger 
dividend payments to aircraft 
stockholders. Dividends de- 
clared by ten aircraft companies 
in 1939 (including only the 
Sperry Corp. in the accessory 
group) aggregated $20,500,000 
as compared with $11,815,000 
dispensed by eight companies in 
1938, $6,980,000 by eight com- 
panies in 1937 and $3,780,000 
by three companies in 1936. In- 
itial dividends were declared by 
Lockheed and the Glenn L. 
Martin Co. For the first time 
Curtiss-Wright paid the full $2 
a share to which the Class A 
stockholders are entitled in any 
given year before common divi- 
dends may be declared. North 
American Aviation, Sperry and 
United Aircraft increased their 
dividend disbursements for the 
tiiird consecutive year. Douglas 
duplicated its 1938 payment of 
$3 « share. As a rule the air- 
craft companies do not estab- 
lish regular dividend rates or 
make quarterly payments. Most 
dividend policies in the industry 
call for midyear and year-end 
payments or only one year-end 
declaration. 

With some of the smaller com- 
panies becoming more firmly es- 
tablished and several companies 
having orders booked ahead 
from twelve to eighteen months, 
prospects are that somewhat 
larger dividend payments may 
b2 witnessed this year. The out- 
look for materially higher pro- 
fits may permit the inaugur- 
ation of dividends on the 7,429,- 
000 shares of Curtiss-Wright 
common stock. Most companies 
probably will continue to plow 
back a sizeable portion of earn- 
ings into development work, 
plant improvement and work- 
ing capital to finance an in- 
creased volume of _ business. 
Lockheed, for example, is under- 
stood to be using a substantial 
share of recent earnings from 
military deliveries to expand its 





transport building division. 

From its inception in 1922 up 
through 1937 Douglas Aircraft 
paid out only 28.3% of its earn- 
ings in dividends, retaining the 
balance for plant expansion and 
the development of 31 experi- 
mental airplanes. Since the lat- 
ter part of 1938 a more liberal 
dividend policy has been fol- 
lowed, it being felt that the 
company had reached a financial 
position where a major portion 
of profits might be distributed 
to shareholders. As company 
officials recently stated that no 
further plant expansion was 
contemplated in the near future, 
it appears likely that  stock- 
holders will share liberally in 
the record earnings that appear 
in prospect this year. 

Early in 1939 there was a 
wave of plant expansion which 
by midyear had increased the 
floor space of plane factories by 
18% and engine factories by 
32%. This increase in facilities 
was undertaken in anticipation 
of the new Army aircraft pro- 
gram then before Congress. 
Large export orders held by a 
few companies were also a con- 
sideration. The major portion 
of this expansion program was 
publicly financed, a number of 
companies going into the capi- 
tal markets with offerings of 
preferred or common stock. 

Large scale foreign war 
orders for rush delivery were 
the immediate reason for a sec- 
ond and larger wave of plant 
and equipment expansion in 
the fall. In the background 
was the feeling, held in both 
trade and military circles, that 
further expansion was desirable 
from the standpoint of national 
defense. In recognition of the 
added protection that a highly 
geared aircraft manufacturing 
industry affords the air forces 
of the nation, the tax agencies 
of the federal government are 
expected to make liberal al- 
lowances for the rapid depreci- 
ation of new plant and equip- 
ment which may be linked in 
with the national defense pro- 
gram. 

So far the major part of the 
expansion activity which began 
late in 1939 has been financed 
from company working capital 
and advances from the Allied 
governments. There is some ad- 
ditional expansion under con- 
sideration by several companies 
which may result in public fi- 
nancing this year, on a larger 
scale than has been witnessed in 
the recent past and befitting the 
needs of a rapidly growing and 
more seasoned industry. Stock- 
holders of Boeing Airplane Co. 
recently approved an increase 
in the company’s authorized 
capitalization and_ directors 
have under consideration an 
offer of rights to shareholders 
to subscribe to additional stock. 





Boeing arranged bank loans last 
fall to meet working capital 
needs but its directors feel that 
funds for working capital and 
plant expansion should be pro- 
vided principally through equity 
capital rather than large bank 
loans. Should a major unit like 
Boeing take the lead in entering 
the capital markets, there are 
numerous other aircraft com- 
panies that are likely to follow 
suit, including one or more of 
the private plane companies 
that have had notable gains in 
sales volume in the past year. 

Companies that have taken 
large war orders have been at 
pains to secure provisions in the 
contracts which will protect the 
industry, as far as_ possible, 
from a short but severe defla- 
tionery period that conceivably 
might follow an early peace. 
The bulk of war orders received 
so far are non-cancellable in the 
event the war is terminated be- 
fore deliveries are made. In 
some instances surcharges may 
be levied on each unit delivered 
to permit the full depreciation 
of war order plant expansion in 
one or two years. The industry 
is firmly convinced that the war 
will stimulate the peacetime use 
of the airplane. 

The change from small order 
to quantity production brings 
with it new problems which 
must be successfully met in the 
next few months if, in fact, 1940 
is to be the industry’s “ban- 
ner year”. In such a sudden 
step-up in production bottle- 
necks may threaten in the pro- 
curement of machine tools, 
accessories and parts. Already 
there has been some difficulty in 
accelerating the delivery of such 
materials as aluminum alloy 
sheet, extrusions, castings and 
steel. With many factories 
doubling or trebling their forces 
in a few months time, the avail- 
able supply of skilled and semi- 
skilled labor may run low. Some 
of the large foreign contracts, 
while protecting the companies 
against rising material and 
labor costs, include penalties if 
deliveries are delayed beyond 
specified dates. 

Recent expansion has brought 
the industry to a point where, 
according to a survey by the 
Aeronautical Chamber of Com- 
merce, production capacity is 
estimated at 15,000 planes a 
year, nearly three times as 
great as the 5,500 planes ca- 
pacity on January 1, 1939. En- 
gine capacity is estimated at 
16,000 units and it is predicted 
that motor builders will be able 
to produce at an annual rate of 
25,000 units later this year. 

Thus, after the false start of 
the 1920 boom, the industry has, 
in the short span of twenty 
years reached a sound maturity 
as it takes its place in “big 
business”. 
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Here’s What Mr. W. C. Kingsbury 
‘of Santa Cruz, California says of 
Aeronca Performance © 


“I had twelve thousand feet going over 
Apache Pass. That altitude was just a 
“breeze” for the Aeronca .. . too late to 
get back to Lordsburg so landed in a 
small field . . . quite rough with bunch 
grass not to mention the nearly seven 
thousand feet elevation. I was a little con- 
cerned about the ‘situation, but I needn’t 
have been. I don’t think I used over six 
hundred feet at the most getting off the 
ground. My hat’s off to Continental and 
Aeroncal”’ 
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Superior Craftsmanship Distinguishes It— 
Proven “World Record” Performance Makes It 
Champion of the Low-Price Field 


Your pride steps high when you buy and fly Aeronca. 
Its smooth streamline appearance plus the zip and 
pep of championship performance arouses a new sen- 
sation that even “old-timers” can’t believe possible in 
low-priced airplanes. But that’s just the reason Aeronca 
marches on each day toward new sales records — 
true comparison is swinging the big trend to Aeronca 
— the favorite of folks whose sense of value is keen... 
Better see your Aeronca dealer now for a free flight 
demonstration — that will be the real proof... Send 
for descriptive literature. 


Aeroncas Deliver For As Low As $430.00 Down 


Monthly time payment plans make your 
purchase of any Aeronca model easy. 


AERONAUTICAL CORP. OF AMERICA 


H-1 Lunken Airport CINCINNATI, 0. 
Cable Address: AERONCA, U. S. A. 


Exclusive Export Agents 


AVIATION EQUIPMENT AND EXPORT, INC. 


25 Beaver Street New York City 
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KOLLSMAN INSTRUMENT COMPANY, inc. 


8008 FORTY-FIFTH AVENUE . ELMHURST, NEW YORK 


WESTERN BRANCH: GRAND CENTRAL AIR TERMINAL, GLENDALE, 


CALIFORNIA 
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KIQN OPERATORS CORNER 


Piper Cub-vention 


The fourth annual convention 
of the Piper Cub distributors 
was held on December 5 and 6 
at the Piper factory in Lock 
Haven, Benn. One of the out- 
standing events of the meeting 
was the announcement that the 
total sales of Piper Cubs for the 
year 1939 had been close 
to 2,000 ships, a lot of planes 
in any man’s language. 

In the mornings of the days 
there were closed meetings held 
for the distributors, but in the 


craft distributors and their 
dealers and salesmen. The open- 
ing day is January 1, and de- 
tails can be obtained from the 
Aircooled Motors Corporation, 
Syracuse, New York. 


New N.A.S.A.O. president is Dr. 
Douglas Langstaff, Louisiana’s 
Aviation Director. First, second 
and third vice presidents, who 
succeed automatically to the 
presidency, are Dr. Raymond 
Staub, Dexter Martin, and Asa 
Rountree. Secretary is George 
Roberts and Legal Counsel, 
George Logan. 


afternoons the meetings were| STINSONS ON DISPLAY: Airplanes are invading the auto- 
for all those interested. At the| mobile shows with displays like this one being made at Detroit, | Lear Radio's new sales and serv- 
meetings talks were given by| St. Louis, Boston and several other cities ice system should be of inter- 


men associated with the light 
plane industry on subjects such 
as safety, advertising techniques 
and methods of selling. 

The Lycoming company gave 
a dinner for the convention on 
the first night and Franklin 
engine took care of the luncheon 
the second day. The main ban- 
quet was held on the night of 
the second day at which time 
W. T. Piper gave the boys a 
send-off for this coming year, 
Along with the convention came 
the announcement of the new 
three place “Cruiser”. One of 
the new ships was on display 
at the factory airport (see page 
54), as well as a quantity of 
other models for the inspection 
of the dealers. The attendance 
at the convention went close to 


est to all fixed base operators 
with the increasing use of 
radios by private pilots. The 
main plant of Lear Radio is 
being transferred from Roose- 
velt Field to the Dayton Munici- 
pal Airport Vandalia, Ohio. The 
previous main building at 
Roosevelt will be used as the 
Atlantic Division for sales and 
service. For the Pacific Divi- 
sion the headquarters are to be 
located at the Los Angeles 
Municipal Airport, Inglewood, 
Calif. Along with the rest of 
the nation-wide set-up is a 
direct factory branch at Beech 
Field, Wichita, Kansas. It looks 
as though pretty soon when you 
need a new tube or a beetle 
taken out of the condenser just 
reach for the nearest telephone. 


the 200 mark which sets sort| THE RULES OF FLOYD BENNETT FIELD are read to a group 
of an all time high for this} from Brooklyn Polytechnic Inst. by Ken Behr, Airport Manager. | Hertford, Cons., has some new 


type of meeting. Prof. Harrington (2nd from right), Civil Pilot Director listens in. air rules. The Department of 


CONGRATULATIONS MR. PIPER is being said by Thomas Beck 
(right) at the 4th Annual Cub-vention for the Cub’s sales record 
for ’39. Al Bennett (center) was top man. 
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The Seventh Annyal Air Party 
is again going to hold forth at 
Orlando, Florida, when the 
Lightplane Cavalcade converges 
there on December 31st, Janu- 
ary Ist and 2nd. The high point 
of the super party will be a din- 
ner dance and Florida Flying 
Alligator Club Initiation and 
Frolic scheduled for the night 
of the second. A New Year’s 
Eve dance is also on the docket 
as is a get-together barbecue 
on the evening of the 1st on “a 
beautiful tropical lake shore ad- 
jacent to the airport.”—Hand 
me my geetar and let me sing 
a sarong. 


A bird on the wing is worth 
two in the hanger if you are go- 
ing to enter the new contest 
sponsored by Franklin motors. 
The contest, entitled “Franklin 
Pilot Makers Sweepstakes” is 
for Aeronca, Cub and Taylor- 


Aeronautics announces that pi- 
lots flying contact at 3000 feet 
or less, within three miles of 
Brainard Field, either shall re- 
main west of South Main Street, 
East Hartford, or follow count- 
er-clockwise traffic around 
Rentschler Field. Under 3000 
feet and within three miles of 
Rentschler Field, pilots shall re- 
main East of South Main, East 
Hartford, and circle left around 
Brainard Field. All right Hart- 
ford, we’re circling, but we're 
getting a bit dizzy. 


A $500 Prize Essay Contes? has 
been announced for the best 
essay on the subject “Cultural 
Value of Flying”. CAA chair- 
man Hinkley was the first to 
say something about this con- 
test last spring, but the details 
have recently been released by 
Edward T. Martin, president of 
the National Intercollegiate 
Flying Club. The contestants 
need not be college graduates 











or students to be eligible for the 
prizes of $300, $150 and $50 
for the first three places, the 
funds. having been contributed 
personally by chairman Hink- 
ley. The contest, entries for 
which should be mailed in dup- 
licate to the National Inter- 
collegiate Flying Club, Dupont 
Circle, Washington, D.C., the 
closing date having just been 
extended to February 1, 1940. 


Airports are sprouting overnight 
in every corner of Southern 
California as a result of the 
stimulus given miscellaneous 
and private flying by the CAA 
training program and the Army 
flight training work. New fields 
recently opened include Gar- 
dena, Hynes, Lompoc, Pomona, 
and Tarzana. The Tarzana air- 
port is being used by Major C. 
C. Moseley for training embryo 
Army fliers. Established fields 
such as Los Angeles airport at 
Inglewood, and Los Angeles 
Metropolitan Airport, Van 
Nuys, are crammed to the gills, 
and we do mean gills, with pri- 
vate and miscellaneous flying 
activity. 


REPORT CARD 


Of Air School 








Twelve Link trainers have been 
placed in service by the Army 
Air Corps for a school of in8tru- 
ment and navigational flying at 
Randolph Field. Together with 
these, to give actual flying ex- 
perience, are twelve instrument 
flying airplanes which have been 
made available for the three 
months training course. The 


school is under the direction of 
Captain R. W. Warren, A.C.; 
G. W. Emerson, W. J. Konicek, 
Herbert Chamberlain and H. W. 
Davis from the Link factory 
are acting as instructors. 








Upon completion of the course 
it is anticipated that the per- 
sonnel will be assigned to in- 
structional duties at various 
Air Corps posts and a perma- 
nent school for training addi- 
tional personnel will probably be 
established at Chanute Field. 


A boom in the instrument section 
of the Casey Jones School of 
Aeronautics has taken place 
with an emphasis toward the 
Army training end. Six com- 
plete sets of Blind Flying Gyros 
and other flight instruments and 
engine instruments are in use. 
A so-called Scorsby Machine, 
which tests instruments under 
actual flying conditions, has 
been specially built and employs 
all of the accessories that are on 
a complete airplane in flight. 
The fourth increment of Air 
Corps Flying Cadets entered the 
Sparten School of Aeronautics 
on November 20. The number in 
this allotment was increased to 
96 as compared with 86 in the 
previous three increments. Since 
July 1 the Civil School and the 
Air Corps Training Detachment 
have flown a total of 12,000 
hours. This flying has been done 
with 33 flying instructors and 
47 airplanes. é 


A new airline pilot training 
course has been established at 
the Boeing School of Aeronau- 
tics at Oakland, Calif., to help 
meet the airline’s demand for 
co-pilots. To be admitted to the 
course the applicant must have 
completed two years of college 
or the equivalent, be twenty 
years of age or older, and in 
sound physical condition. The 
total course of fifteen months, 
including flying, is offered at the 
cost of $3130, representing a 
thirty-five per cent reduction in 
flying instruction. All interested 
are urged by the school to hop 
aboard quick because the limit 
is sixty men in each quarter to 
insure individual instruction. 








“PARKS AIR COLLEGE 


















THESE ARE THE SIXTY PER CENT that pass their 65 hour 


Primary Flight Stage at Parks 


Air College, East St. Louis, III. 


The Air Corps are always on hand to inspect each step 
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Goodbye Starvation 


Fixed base operators have been eating regularly for, quite 
a while now and some of them have been buying 16 cylinder 
Cadillacs for themselves and spare Packards for their 
wives. The old hamburger diet seems to be a thing of the 
past in most quarters. This prosperity isn’t all from 
Uncle Santa Claus either. Its groundwork was laid quite 
a while before the C.A.A. started to buy flight training 
for America’s youth. It came about because there was 
something to sell and you fellows got out and sold it. And 
because you sold it so well the manufacturers were able 
to make it better and cheaper, and that helped you increase 
sales still more. So the cycle continues. In the meantime 
the C.A.A. windfall came along to give you another boost. 
This new fullness of life is rather pleasant and this is a 
good time to sit down and make a couple of resolutions to 
try to keep it with us for a long time to come. 

No. 1 is most important of all. It is Don’t Stop Selling. 
Even if the C.A.A. or anyone else dumps students into 
your lap until your head swims, don’t get soft or go stale 
on your salesmanship which is more valuable to you than 
anything else you have including your physical equipment. 

No. 2 is Don’t waste time looking for ships with built-in 
safety. It is much better to build safety into your students 
by teaching them to have proper respect for airplanes as 
they should for any fast moving vehicle. The surest way to 
cook your golden-egg-laying-goose is to pile up a high 
fatality record for the die-hards to snipe at. 

No. 3 is Know What You’re Doing. It is as important 
to watch your budget and your accounting in prosperity 
as in depression. You may be so busy booming that you 
fail to notice a lot of little things creeping in on the 
expense side of the ledger. There is no point in staying 
in business if expenses go up faster than income. 

Pin these three thoughts in your hat and you will be 
with us for a long time to come. 


The other evening we drove out to Brainard Field (Hart- 
ford Municipal Airport) with Commi-vioner Bill Worm- 
stead, rode around the runways and visited the new 
modern ad building. It is a very well planned and exe- 
cuted set-up and the air lines seem to like it too. American 
has six schedules a day coming in and United is reported 
to be interested in stopping there. We couldn’t help think- 
ing what progress had been made since an earlier visit 
when the receding floods of 1937 left hangars torn from 
their footings, sand pits where turf runways had been, 
and weird debris all over the field. 


Among the Brainard flood victims was Ted Matusewic, 
president of Aviation Service, Inc., who flew down to New 
York one day and came back in the evening to find most of 
his equipment moved out and water lapping around his office. 
After the flood it took Ted a little while to start all over 
again but we saw him the other day and now he is going 
great guns. One of his recent promotional ideas is a radio 
flight training course which he broadcasts each week over 
Station W.N.B.C. 














With two months of work be- 
hind them now, the Luscombe 
School of Aeronautics is hard 
at work putting its largest class 
ever taken in through its train- 
ing course. Scholastically the 
class is faring nobly, with no 











casualties after the regular 
exams. The last class of 18 
that graduated recently were 
all absorbed by the Luscombe 
factory, which is the policy of 
Luscombe whenever such action 
is possible. 
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TULSA 


A typical day traveling with an Executive owner— 
Left Tulsa 9 A. M.... 350 miles to St. Louis in | 
hour and 45 minutes, a business luncheon and then 
on to New York with but one stop at Columbus— 
flying time Tulsa to Roosevelt Field, New York 6 
hours 12 minutes . . . that's traveling—and the 
cost, but $38.50 for FIVE people. 


SPARTAN AIRCRAFT COMPANY 
TULSA, OKLAHOMA 


$38.50 sem 


The SPARTAN Executive saving YOU needless travel time, 
offers greater opportunities for business contacts, more time 
for pleasure—you can go places when you FLY! Inquiry on 
your letterhead will bring the facts. 


Inquiries invited from responsible people, interested 
in dealerships still available. 
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Jungle Air Freighter 


(Continued from page 31) 





profitable operation of air freighters. 
The unit of profit on each trip may be 
so small that the average traffic man- 
ager would not consider operation, 
but with adequate repair facilities fre- 
quently checking every part they leave 
nothing to chance and by so doing 
have kept down expensive accidents. 
Thus individual profits, though small, 
are still profits over a year’s opera- 
tion when there are so few losses to 
charge against them. 

Most of the airplanes in use on this 
jungle freight line were remodeled in 
TACA’s Tegucigalpa plant to meet 
the peculiar Central American freight- 
ing conditions. Double doors large 
enough to drive a tractor through, 
or load a horse in easily. Top hatches 
wide enough to accommodate 3,000 
lb. sections of ball mill gears or 
similar unwieldy mining machinery. 
The most recent job has been the 
construction of a 600 gallon fuel oil 
tank inside one of the big tri-motors 
operated by TACA. Believed to be 
the largest flying oil tanker so far 
conStfucted, it will be used to trans- 
port oil from Puerto Cabezas on the 
Caribbean coast of Nicaragua to the 
gold mines in the interior. With this 
new arrangement nearly three times 
as much oil can be hauled than was 
possible before when the unprofitable 
weight of oil drums took up much 
of the load. A loading cock in the 
top of the tank, with a gravity dump 
cock in the bottom will facilitate and 
speed up flights. At Siuna, Nica- 
ragua, the La Luz Mining Company 
has constructed a large steel receiv- 
ing tank at one side and below the 
airport there. Loading and unloading 
is only a matter of minutes. Capacity 
loads can be carried with safety also, 
because the tank has been fitted with 
a safety dump cock with release con- 
nections near the other ship controls. 
In cases of emergency the pilot can 
dump part or all of his load in a 
few seconds. 

With the pendulum of buying power 
swinging from Europe and the rest 
ot the world toward the Latin Ameri- 
can countries, the United States has 
gradually awakened to the tremendous 
trade opportunities existing in these 
sister republics, with the result that 
many American products are now in 
greater demand than competitive lines 
from Europe. The trend is toward 


modernism and modernization through- 
out the Latin Americas and the social 
revolution taking place is effecting 
more people than any political change 
ever has. American styles, American 
automobiles, radios, refrigerators, and 
farm machinery, and all the American 
publicity mediums such as motion pic- 
tures and magazines, find popular ac- 
ceptance in Latin America. 

But the prestige and confidence in 
European houses that have been long 
established in the minds of Latin 
American consumers, and the tremen- 
dous market for Latin American raw 
products that still exists in Europe, 
makes tough competition. The hottest 
battle the United States has ever fought 
is being waged over Latin American 
trade control. Although a quality mar- 
ket in some respects, price is generally 
the controlling factor and any expense 
between the manufacturer and the 
ultimate consumer must be reckoned 
with. Thus transportation comes in 
for its share of close figuring. 

Into this melee of competition, the 
like of which few manufacturers or 
transportation companies doing busi- 
ness in the States seldom ever have to 
face, the TACA traffic executives have 
jumped with startling success. Perish- 
able or “rush” cargoes have always 
been easy competition for airlines, 
but when it comes to heavy machinery 
items, tin roofing, barrels of flour 
and beans, petroleum products, and 
the slow moving freight generally 
transported in the States by truck or 
railroad, a new arrangement in air 
cargo handling had to be set up in 
Central America when the TACA set 
out to compete for this type cargo. 

Two kinds of freight, preferido and 
diferido were the answer to this prob- 
lem. For instance, the preferido, or 
express freight rate between Guate- 
mala City and Coban, Guatemala, is 
5c. The diferido, or deferred freight 
rate over the same route is 2}c. The 
difference is simply that express 
freight goes out on the first plane 
after acceptance of cargo, while de- 
ferred is accepted and stored for 
future delivery on days when the 
ship has left over space after express 
cargo has been stowed aboard. Thus 
TACA planes covering regular routes 
on daily schedules usually depart with 
capacity loads. 

Although air freight is TACA’s 
major business, 25,000 passengers 
were carried last year, no inconse- 
quential item in itself. As more and 
more American tourists discover these 
picturesque countries, TACA’s traffic 
in passengers will increase, but ask 
the average Central American and 
you find he has been riding TACA 
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for years. In fact, so accustomed to 
TACA is the average native he can’t 
understand why foreigners are so as- 
tounded to find available such un- 
usual service. It’s like the ox-carts, 
and bananas, and Indians, and vol- 
canoes and other everyday things they 
say. There’s nothing unusual about 
it! 





Lofting 


(Continued from page 35), 





have form blocks put on it. These 
blocks transform the layout board di- 
rectly into an assembly board, by 
providing three-dimensional support 
for the various members which are to 
become a part of the assembly. Since 
the templates for the various parts 
were taken from the lofted layout 
board, and the tool department worked 
directly on this original layout (or 
drawing), and since this is all full 
scale work, there is slight room for 
error or misinterpretation. As a mat- 
ter of fact, the layout phase has been 
completely eliminated for the tool 
builders, with obvious economy of 
time and effort. 

The lofting method lifts from engi- 
neering a good deal of tedious draft- 
ing, makes the actual full scale layout 
and hands it to the shop for construc- 
tion. Lofting likewise lifts from the 
tool and shop departments the work of 
expanding detail drawings to full 
scale before attacking tooling. Like- 
wise, the lofting method greatly facil- 
itates rapid construction of prelimi- 
nary mock-ups. ; 

An example of what can be done 
with the aid of lofting may be given 
in the case of the most recent engi- 
neering achievement at Consolidated; 
design and construction of the twin 
engined, 52-place Model 31 flying 
boat. Only ten months were required 
to design, construct, and test fly this 
entirely new ship, whereas previous 
development projects dealing with fly- 
ing boats of comparable size, have re- 
quired two years or more. While this 
particular case should not be taken as 
a direct comparison between various 
current planes, and the time taken to 
produce them—since each new model 
has its own special problems—never- 
theless it may be taken as a fair ex- 
ample of the net benefits obtained 
through application of lofting methods 
to the process of initial development 
of new aircraft designs. 
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@ Your first significant step toward a successful career 
. in aviation comes when your application is accepted by 
Parks Air College. For Parks, in order to train leaders 
for aviation, must select applicants who possess capa- 
bility for leadership. If your past scholastic record 
proves you can make good use of leadership training 
you will be accepted. You will be one of the 74 per cent 
of all applicants who are accepted. You will have 
successfully taken your first step toward a position of 


responsibility in aviation. 

: Whether your particular interests lie in airline pilot- 
ing, Operations, maintenance, engineering, sales or 
: executive positions, Parks training — designed to help 
. you meet the requirements of the industry — provides 
i you with the background of knowledge and skills so 
: essential to success. 

; Parks offers you a college education in the four major 
=) a ‘ ‘ _: ‘ | 

; PARKS AIR COLLEGE 
; : Kast St. Louis, [llinois : 
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—the Air College of Higher Learning— 


- — Trains You For Leadership 
| in Every Branch of Commercial Aviation 
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branches of aviation. Through any one of the Parks 
four courses — Professional Flight and Executive, 
Aviation Operations and Executive, Maintenance 
Engineering or Aeronautical — you can prepare your- 
self for success in the field of commercial aviation 
that you select. 


That Parks training will give you access to aviation’s 
opportunities is proven by the record of graduates. In 
the past 18 months 47 per cent of all graduates secured 
their first positions in aviation before graduation. The 
others secured theirs within a period of 5 weeks and 
4 days after graduation. 


If leadership in aviation is your goal, investigate 
thoroughly the training opportunities provided you by 
Parks Air College. Mail the coupon today for complete 
information on each of the four courses offered. The 
catalog will be sent you without charge or obligation. 
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On Their Own Feet 


(Continued from page 37) 





ferent models of similar type and size. 
This saves multiplication of jigs when 
one basic jig design can be made to 
serve, wh:ich obviously saves propor- 
tionately on cost of jigging for pro- 
duction. Then we had to devise a type 
of jig which would be inexpensive to 
build. 

Furthermore, such jigs must per- 
fectly reproduce the design as to struc- 
tural and aerodynamic form, and must 
do this on a basis of standardization 
by which every unit produced must be 
like every other. And all of this must 
he done with maximum economy, 
which means minimum man hours of 
assembly time. Obviously such a jig 
must be a semi-automatic machine into 
which parts can be fed day after day 
without requiring repeated checking 
and instrumentation as to fit and 
alignment. 

To meet all of these requirements 
we made a careful study of aircraft jig 
history and determined that the canti- 
lever, or “self-contained” jig was our 
basic need. Such a jig was developed 
through the use of various diameters 
cf steel casing welded into a very 
simple but extremely rugged structure. 
In our case we have used oil-well cas- 
ing, but any casing of appropriate 
diameter and thickness would serve. 
Through the use of heavy steel tube 
members we obtained the “backbone” 
needed to provide both torque and 
cantilever rigidity. Thus the jig 
structure remains permanently in 
alignment, and does not require special 
foundations. Our jigs may be set up 
on any floor that will bear their weight 
and after a simple levelling operation 
they are ready for production. The 
cantilever feature permits setting the 
work to one side of the jig in some 
cases, as with the wing and wing shear 
member, which improves accessibility. 
In addition to rigidity and accessibility 
these jigs possess other advantages. 
All of our major jigs are self-con- 
tained as to electric power and air out- 
lets, and even work platforms and 
stairways are built integral with the 
jig structure in some cases. Each jig 
has a built-in reference line system 
by which a fine piano wire is stretched 
through pre-positioned holes in locat- 
ing blocks and from this wire every 
part of the jig is checked. Further- 
more, wherever a jig has reference to 
one or more other jigs, as in the case 
of mating the wing to the fuselage, a 
cross-indexing system is used which 


guarantees perfect alignment. This 
is largely accomplished through using 
certain members as a part common to 
both jigs, as in the case of the drill 
jig for wing-fuselage attachment angle. 
This drill jig is actually a sub-jig 
which is used both with the wing and 
with the fuselage assembly jig, assur- 
ing perfect alignment of wing to fuse- 
lage. 

Although we have many minor jigs, 
there are about fifteen major jigs used 
for production of a Harlow plane. 
Most impressive are the biggest, the 
wing and fuselage jigs, but equally 
important are the main and auxiliary 
shear member, aileron, flap and wing 
tip jigs, the fin, rudder, stabilized and 
elevator jigs, and the jigs for fuselage 
fire wall, tail cone, main bulkheads, 
drill jig for attaching angles, etc. 

In building jigs of steel casing it is 
possible, even desirable, to employ used 
material. This reduces initial cost, 
and at the same time provides time- 
seasoned structural parts in which 
stresses have been relieved and warp- 
ing is not likely to occur. Although 
our jigs vary in detail the basic plan 
of construction and operation is the 
same throughout. For example, the 
fuselage jig structure is based on a 
heavy casing of 12 in. diameter ex- 
tending horizontally along the floor. 
Extending at right angles back from 
this backbone are short horizontal 
members which support vertical frames 
welded up from lighter casing. These 
frames support an upper-level work 
platform, railing and steps. They also 
have a system of supports and clamps 
extending out from their upper end 
by which the trailing edge portion of 
the wing ribs is supported. At the 
base the rib leading edge, or nose por- 
tion is supported from a frame and 
clamp system attached directly to the 
jig “backbone.” In assembling the 
wing in this jig the stamped sheet 
ribs are attached to wood stiffeners 
which serve to support the ribs in 
their correct relation to the wing 
structure. After location and attach- 
ment of the shear members and stiff- 
eners these wood rib supports are re- 
moved to permit skinning around the 
nose portion of the wing. At this 
time the wing structure is supported 
from the two fittings which attach to 
the forward shear member, or false 
spar, and serve as supports for the 
landing gear struts. Throughout as- 
sembly of the wing parts in the jig 
there are numerous indexing points 
which insure perfect alignment of the 
completed wing. It will be obvious 
that the wing not only is held in per- 
fect alignment during assembly, but 
that workmen have complete access to 
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the structure from two levels and both 
sides. Suitable drill plates are pro- 
vided for this and other jigs in order 
that rivet holes may, in the main, be 
drilled right on the jig. This pro- 
cedure is more economical in rela- 
tively small production lots and as- 
sures perfection of alignment for 
riveting, resulting in a stronger struc- 
ture with a better life expectancy, than 
if the rivet holes in sheet and stringers 
did not perfectly match and were 
forced, or re-drilled. 

The fuselage jig is quite similar. A 
single “backbone” tube of 12 in. di- 
ameter casing extends along the floor 
directly down the center of the jig. 
At each end a horizontal cross member 
supports a vertical truss of inverted 
Vee form which carries a longitudinal 
member parallel to the bottom back- 
bone but extending above the fuselage. 
A series of wood frames are sup-. 
ported top and bottom by brackets and 
clamps mounted to these two parallel 
upper and lower members. Fuselage 
frames or bulkheads are carried in 
these wood frames until after the 
longitudinal stringers have been 
riveted in place. Thereafter the fuse- 
lage structure is supported from fore 
and aft, tail cone and fire-wall bulk- 
head. The upper and lower clamps 
are removed and the skin can be ap- 
plied without interference from sup- 
port members. 

While only a few planes have been 
built to date on our Harlow jigs, we 
have been happy to find that all the 
hoped-for advantages of this system 
really exist. Our planes go together 
in perfect alignment the first time. Our 
final mating jig is really not a jig at 
all but simply an appropriate set of 
supports which hold the wing, fuselage, 
and empennage parts in proper posi- 
tion while workmen attach them. In 
the case of our engine cowling we 
have a three-way indexing system that 
mates the engine mount, cowling 
bracket supports, and cowling proper. 
So long as we manufacture planes of 
the general size and type of our 
present model Harlows these jigs will 
serve for production of future models. 
Minor modifications to the system of 
support stops and work clamps are all 
that will be required. Performing 
such a changeover for production of 
another model in the same jig is sim- 
plified by the reference line, or wire, 
mentioned earlier. Probably we will 
find it possible to incorporate im- 
provements in our jig design as well 
as our plane design, but at the present 
time our system is proving ideal for 
economical production of structures 
possessing all the advantages of all- 
metal design. 
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A FINER 
AIRPLANE AT A 
| REDUCED PRICE 


| OR 1940 Fairchild offers a four-place Warner “24” 
equipped with flaps and 60 gallon gas capacity, at 
| a considerable reduction in price. 

This reduced price has been accomplished purely 
as a result of increased sales. It doe: not involve the 

















slightest sacrifice in quality. On the c ntrary, new re- 
finements have been added, making this the most 
superb Fairchild ever built. But owing to the daily 
increase in the cost of materials, Fairchild cannot 
guarantee the continuance of this reduction in price. 
| It is advisable, therefore, to consult your nearest 
Fairchild dealer immediately for full information and 
details. A deluxe Ranger model of increased horse- 
power is also available. Be sure to see it! 


Fairchild Aircraft, Division of Fairchild Engine & Airplane Corporation, Hagerstown, Md... . Cable Address “Faircraft” 
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Fire and What is Being Done About It 


(Continued from page 39) 





quickly extinguished by an emergency 
hand extinguisher. 

Before instituting its test program, 
the CAA circulated a comprehensive 
questionnaire throughout the manu- 
facturing and operating branches of 
the aviation industry. The answers to 
this questionnaire were most enlight- 
ening in that they indicated a unani- 
mous agreement on the objective to be 
obtained, including a great variety of 
opinion on the way maximum safety 
could be secured. As a result of this 
questionnaire the industry approved 
the consolidation of all testing by a 
single agency. 

It must be stated here that the 
Douglas Aircraft Company has al- 
ready carried out on its own initiative 
a series of tests in conjunction with 
other manufacturers on ways and 
means of preventing the growth and 
spreading of power plant fire by re- 
ducing the amount of fuel and oil 
which would be spilled in case of part 
failure. The result of these tests has 
been the design of proposed emer- 
gency shut off valves and hose con- 
nection protection which will be tested 
by the CAA. 

Ii the fire prevention problem is 
analyzed from a fundamental view- 
point, and assuming that through 
some unforeseen circumstances, fire 
has developed, it is imperative that its 
presence be made known to the flight 
crew immediately. This calls for fire 
detection which has, to the writer’s 
knowledge, never been used in air- 
crait fire protection before. 

The fundamental characteristics of 
a fire detector must be, first, sim- 
plicity; second, foolproofness, as it 
must not give false alarms; third, it 
must be rapid and, if possible, in- 
stantaneous in action; and, fourth, it 
must provide complete protection. 

It is obvious that the development 
ot a satisfactory fire-detecting device 
is the primary requirement of aircraft 
fire prevention today, because without 
fire detection, the most efficient fire 
fighting apparatus can be so ineffec- 
tive as to be considered worthless in 
many cases. 

The importance of fire warning de- 
vices was forcefully demonstrated dur- 
ing one of the early CAA tests in 
which a spectator was standing on the 
opposite side of the nacelle and could 
not see the fire rage on the other side. 


Fire detecting means can be based 

on: (1) temperature differential; (2) 
fixed temperature; (3) rate of tem- 
perature rise; (4) or the presence of 
flame. The CAA tests will undoubt- 
edly indicate which type may be most 
satisfactory, but I would like to repeat 
that whatever type is selected must 
be swift, positive and reliable. Once 
means has been found of detecting a 
fire it becomes a relatively simple 
problem to apply the most effective 
means for transmitting this informa- 
tion to the flight crew and place suit- 
able warning indicators in the cock- 
pit where they must immediately at- 
tract the crew’s attention. The crew 
can then pull fire extinguisher and 
feather propeller simultaneously. 
. Next comes the problem as to what 
is the most suitable fire extinguishing 
material. Water is, of course, the best 
known fire extinguishing agent, as it 
absorbs the greatest amount of heat, 
but cannot be considered for aircraft 
power plant use because it is inef- 
fective on fuel and oil fires. Further, 
the consideration of weight would 
prohibit the use of water systems in 
airplanes. Sand is also a good fire 
fighting agent but too heavy for air- 
craft application. 

Most airplanes tcday protect the 
power plant installation by using high 
pressure carbon dioxide. Hand fire 
extinguishers as used in the cockpit 
and cabin are either of the CO, or 
carbon tetrachloride hand type. Great 
Britain has apparently chosen methyl 
bromide for its aircraft fire protection. 
It is used by the Royal Air Force be- 
cause it is claimed to have a very low 
weight-efficiency ratio. 

There are several other known 
chemical agents, all bearing their own 
trade names, and designed for maxi- 
mum effectiveness on various types of 
fires. It seems clear, however, that 
most fire fighting materials used today 
have a high degree of efficiency, pro- 
viding they can be quickly released to 
blanket the fire and prevent its con- 
tinuance by isolating the oxygen in 
the air surrounding it. Therefore, 
distribution of extinguishing medium 
and rate of concentration are the most 
important functions to fulfill to 
achieve greatest effectiveness. This 
being the case, it must be decided 
from tests the most effective location 
for outlets. This brings up the ques- 
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tion on which a great deal of disagree- 
ment exists. Should there be an outlet 
to the engine crankcase, or any other 
particular power plant location, be- 
sides a general flooding of the power 
section and accessory compartments? 
How does the air flow actually affect 
the distribution of fire fighting mate- 
rial and where will the fire most likely 
continue to burn? These and many 
other questions can be answered only 
by actual tests under simulated flight 
conditions. 

Fire fighting material must also be 
judged on the effects it will have on 
the burning parts. Chemically it 
should not cause corrosion or other 
damage which may prevent running 
the engine after the fire has been ex- 
tinguished. 

Aircraft fire protection today has 
been confined primarily to power 
plants and the carriage of hand fire 
extinguishers in the cockpit and cabin. 
This protection must be carried fur- 
ther and provide fire fighting equip- 
ment to cargo compartments as well. 

Flameproofing of cabin materials 
has eliminated a serious potential 
source of fire hazard. Such materials 
do not start self-sustained combustion; 
they will only charr or smoulder for 
a considerable time, thus permitting 
detection and ease of control. Main- 
tenance of these materials must be 
carefully watched, however, in order 
not to destroy the flameproofing treat- 
ment. 

Fire protection can be greatly in- 
creased by providing adequate ventila- 
tion of airplane cabin and structures 
to carry out all dangerous fumes. 
Cleanliness is also a fundamental 
factor in reducing fire hazard. 

The rational analysis of the specific 
problems involved in power plant pro~ 
tection against fire, and their solution 
by systematic testing under conditions 
simulating every possible source of 
trouble, will undoubtedly result in 
the formulation of recommendations 
which, when intelligently applied, 
should reduce aircraft fire hazards to 
a minimum. 

Such improvements in fire pro- 
tection carried to include cargo com- 
partments will then eliminate the two 
most susceptible locations of fire haz- 
ard which past experience has shown 
to be critical on airplanes today. 

It is hoped that when these most 
pressing problems have been solved, 
the CAA will continue its fire pre- 
vention research and extend it to 
cover a thorough study of flameproof- 
ing means and methods applicable to 
aircraft materials as well as all phases 
of fire prevention and elimination. 
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Yesterday we threw away about a million bucks. A gent we know called up and said “‘Quick 
. .. which would you rather have, a carload of quarters or a half carload of silver dollars?’’ 
Figure it out and shoot it at your pals. The average among the kind of people we know 
is 1 correct answer out of 10. 


**Tattered Wing-Tips,’’ Editor, The Birdmen’s Perch, 
Room 3800, Gulf Building, Pittsburgh, Pa. 
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OUR FAVORITE MISS 

(From Durand, Wis.) 
By and large, our beloved puzzle fans are 
solid citizens. But very seldom are they 
as decorative as the young lady whose 
picture appears above. 

She's Miss Elsie Irene Heike of Durand, 
Wis., who sent in a perfect answer to our 
Arab puzzle. 

Possibly it comes from staring admir- 
ingly at Miss Heike’s picture . . . or per- 
haps the sudden realization that spring 
(as we write this) is only 124 days away 
—but where in blazes és that rhyming 
dictionary? 


RESOLUTION FOR 1940 
We've got a proposition for you. 

You resolve to use nothing but Gulf- 
pride Oil in your plane during 1940 and 
we'll pledge ourselves to the same resolu- 
tion we've made the past 10 years. 

We hereby resolve to continue the same 
unflagging efforts to keep Gulf- 
pride the world’s finest oil for 
planes. To this end, we will con- 
tinue to use—not only conven- 
tional methods—but also the ex- 
clusive, Gulf-invented Alchlor 
process. It is this extra, unique 
process that digs down 
far deeper into the 100% 
Pure Pennsylvania... 
digs out up to 20% more 
carbon-and-sludge 
formers. 
















JUST-TO - PASS - THE - TIME - AWAY 
DEPT. 

The other day we were kidding a rail- 
roading friend of ours. 

‘*Must be kinda’ dull in your business,” 
we said sympathetically, ‘‘with all the 
difficult operation problems worked out 
years ago.” 

“Take that back,’’ says he, ‘‘or I'll 
give you a real problem to solve!’’ We 
wouldn't so here it is as he told it: 





**We have a single track running from 
Point A to Point C. Halfway, there are 
two sidings leading into a short, common 
stretch of track (B). B will accommodate 
a freight car but not a locomotive. Hence, 
if the engine goes up a siding, it must 
com: down the same way. 

‘Yesterday we had a locomotive (L) 
between the sidings and two freight cars 
(X and Y), one on each siding. The express 
was due and we had to interchange the 
two cars (without allowing any flying 
shunts) and get the locomotive started 
down the main track in ten minutes flat!” 

(Somehow we just hate to think of the 
consequences, if we had been the engi- 
neer. But let’s see if any of our readers 
are better railroad men than we are. Send 
your answer to T.W.T. for the official 
version.) 


THIS MONTH’S WHOPPER 


Dear T. W. T.: 

When the wife first brought Herman home 
from the pet store, I nearly busted a prop. 
Imagine a goldfish named Herman. Silliest 
name I ever heard. But then, Herman was a 
silly goldfish. 

He hated to swim. He had no sense of direc- 
tion. And he was lazy. You can see why I 
began to take a liking to him. I’m sort of that 
way myself. 
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But it didn't seem right to me that Herman 
didn’t like to swim. What's a fish for? I tried 
to interest him in chasing the guppies that 
shared his bowl, but Herman was pretty diffi- 
dent about it. Once in a while, he’d do a few 
laps, but he got so unpopular—butting the 
guppies—that he gave up. After that he'd just 
lie flat on his stomach on the bottom and sort 
of brood. First he brooded only little broods, 
but he got broodier and broodier by the day. 

Finally, I couldn't stand it any longer. So, I 
packed Herman off to the airport. When I got 
there, I changed the water in the bowl. Before 
I put fresh water in, I added three drops of 
Gulf Aviation Gas to it. Then I put Herman 
and the guppies back. 

First thing I knew, Herman started humming 
like a small sewing machine. He rose slowly, 
spreading out both fins, and after a few taxis 
up and down the surface of the water, he just 
plumb took off. After banking to the right over 
the wash-stand in the Men's Room, he. went 
into a series of Immelman's, inside loops, and 
falling leaves that stood my hair on end! After 
about 12 minutes, he cut his motor and started 
losing altitude. And, dipping one fin solemnly 
over the can of Gulf Aviation Gas, he circled 





the bow! three times and made a nice, easy 
landing without so much as a splash. 

I left Herman at the airport after that per- 
formance. He seemed more in his element. 

When I last saw him—a couple of weeks 
back—he was trying to convince a grease 
monkey he'd had 1,000,000 goldfish-flying hours 
and ought to get himself hung from the rafters 
of the Smithsonian Institute as an example to 
his descendants! The grease monkey was pretty 


impressed. Low Wing Volimer 





Gulf Oil Corporation and Gulf 
Refining Company... makers of 
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Ultra High Frequency 
(Continued from page 43) 





mover is mounted in the trailer. Two 
types of radiating systems are avail- 
able for mounting on top of the trailer. 
One is similar in all respects to the 
four vertical dipole type used at the 
fixed stations and the other consists of 
two half-wave horizontal radiators ar- 
ranged in the form of a cross. Both 
of these systems produce a four-course 
range system, one with vertical polar- 
ization, the other with horizontal 
polarization. The antenna systems 
may be readily interchanged, and 
when in position the centers of the 
radiators are approximately 12 feet 
above the ground. A counterpoise is 
located in the roof of the trailer one- 
half wavelength below the antenna. 
This mobile unit has proven very 
valuable in investigating horizontal 
and vertical polarized wave propaga- 
tion and other characteristics under 
various terrain conditions. 


Two-course radio range with station and 
sector identification 


There is one drawback in the use of 
a four-course radio range system. 
This is that all courses are similarly 
formed by N-A interlock and have no 
distinctive signal to individually iden- 
tify each of the four courses. Should 
a pilot be lost and off course he has 
no means of readily determining 
whether he is in the northeast or 
southwest quadrant or conversely in 
the northwest or southeast quadrant 
except by performing an orientation 
problem which often takes consider- 
able time. To overcome this difficulty, 
a new type two-course ultra-high-fre- 
quency visual radio range providing 
reciprocal courses and aural sector 
identification is now under develop- 
ment. This system will use two con- 
tinuously energized elliptically shaped 
field patterns with one modulated with 
a tone signal of 90 cycles and the 
other at 150 cycles to provide visual 
course indications, as shown in the 
diagram. In addition, a similar pair 
of elliptically shaped field patterns 
both modulated at a frequency of 1020 
cycles will be alternately produced at 
right angles to the visual patterns and 
keyed alternately in such a manner as 
to provide aural station, course, and 
sector identification. 

The experimental two-course range 
installation will consist of the follow- 
ing main components: 
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Two-course range with definite sector 
identification 


(1) A crystal-controlled transmit- 
ter operating on a frequency of either 
62.5 or 125 megacycles and having an 
antenna output of 300 watts at 62.5 
megacycles or 150 watts at 125 mega- 
cycles. 

(2) Two antenna radiating sys- 
tems, one for the visual range course 
and the other for the aural sector 
identification. 

(3) Two transmission lines of the 
coaxial type. 

(4) A steel counterpoise similar to 
that used for the four-course system 
described above. 

It is anticipated that this type of 
two-course range when perfected will 
prove an ideal range and will eventu- 
ally replace all of the four-course 
type ranges now in use. 


Zone marker 


The Z marker (sometimes referred 
to as a zone or cone-of-silence marker ) 


SIGNAL AMPLITUDE 





was developed to meet the need for a 
positive position indicator for marking 
the location of radio range stations 
along the Federal airways for use 
when flying on instruments under 
which conditions the pilot would other- 
wise have to depend entirely upon 
the “cone-of-silence” zone existing 
above each radio range station as an 
indication of position. The “cone-of- 
silence” of range stations as a posi- 
tion indicator is considered unreliable 
since it gives a negative indication 
which might alsc be caused by a dead 
battery, faulty receiver, or a rapid 
fading of the range signal caused by 
reflections from terrain. 

The first experimental Z markers 
were installed in 1934 at seven im- 
portant radio range stations located 
on the major airways. Many im- 
provements were made in these instal- 
lations during the following three 
years and by 1938 a total of 82 im- 
proved type Z markers were in regu- 
lar operation throughout the country. 
All radio range stations will soon be 
equipped. 

A complete Z marker installation 
consists of the following main com- 
ponents: 

(1) A crystal-controlled transmit- 
ter operating on a frequency of 75 
megacycles with an antenna output 
of 5 watts and 100 per cent modu- 
lated with a frequency of 3000 cycles. 
A second identical transmitter is lo- 
cated in the same frame and auto- 
matically operates in case of failure 
of the regular unit. 

(2) An antenna system consisting 
of four half-wave horizontal radiating 
elements arranged around a common 

(Turn to page 96) 
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WACO MODEL “E" 


SETS THE PACE FOR 1940 





The Fastest Commercial Plane of its Horsepower Made in the U. S. 


@ It’s new from stem to stern—an airplane with ex- 
ceptional speed and a multitude of refinements. For 
instance . . . a new rounded windshield—greater visi- 
bility—less head resistance . . . a new “Cushioned 
Power” engine mounting—controlled engine cooling 
with completely enclosed cowling—quieter—less vi- 
bration . . . new, more efficient plywood covered 
wings ... @ new instrument panel—better illumina- 
tion— visibility — accessibility. 

Waco has created a plane which delivers a speed 
hitherto unknown in this horsepower group—speed 
which brings a new meaning to the word fly. Model 


“E” is characteristically Waco in its sound design 
and sturdy construction. And for all around perform- 
ance ... take off . . . landing speed . . . just check it 
with any other airplane in its power class. 

Waco engineers have achieved this extra speed 
without the slightest sacrifice of cabin space. New 
recessed arm rests even add width in the rear. 

Model “E” is the pace-setter for 1940 airplanes 
in meeting the needs of the man who wants to enjoy 
life—and accomplish things while he’s doing ‘it. 

See your local distributor for complete details, 
prices and terms, or write for catalog! 





MODEL "S"—the lowest priced—the most efficient 
and economical five-place ship on the market. 


ARMY TRAINER—Waco Mode! UMF-7, Army Air 
Corps designation YPT-14 supplied the U. S. Army. 


MODEL “N" TRICYCLE—Safer—easier to fly thar 
any other 4-5 place airplane. 


EASY TO BUY wo EASY TO FLY 


WACO AIRCRAFT 


COMPANY, TROY, OHIO 
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point and disposed in spoke fashion 
at right angles to each other with op- 
posite elements energized in phase and 
adjacent elements energized in quadra- 
ture phase relationship. This produces 
an egg-shaped space pattern with the 
major axis in the vertical plane and 
polarized in the horizontal plane so 
that a plane flying over the station 
will receive a signal for approximately 
the same period for any direction of 
flight. 

(3) A balanced transmission line 
consisting of a pair of half-inch seam- 
less copper water pipes, spaced one 
inch apart and supported centrally in 
a three-inch square copper duct is 
used to connect the antenna to the 
transmitter. The transmission line is 
normally about 135 feet in length. 

(4) A 30-foot square counterpoise 
consisting of screen wire and steel 
framework is located one-quarter 
wavelength beneath the four radiating 
elements and one-half wavelength 
above the ground level.: This provides 
a reflecting surface and eliminates im- 
perfect reflections and _ variations 
caused by vegetation, snow, and 
ground conditions. 


Fan marker 


When scheduled airline operation 
between certain points on the Federal 
airways reached a volume sufficient 
to justify special control measures, the 
Government established a traffic con- 
trol organization to handle it. For 
this system to operate satisfactorily, 
it was found advantageous to have 
radio markers at points situated some 
distance from the radio range stations 
to provide a positive indication of 
position. The Z marker equipment 
previously developed for indicating 
radio range station positions would 
not fulfill the requirements for this 
new type marker since greater power 
and an elliptical or fan shaped field 
pattern was desired. 

In the fall of 1936, the first experi- 
mental fan marker installation was 
placed in operation. Many improve- 
ments were made during the follow- 
ing year and by 1939 a total of 35 
improved type fan markers had been 
placed in regular operation at impor- 
tant points on the airways. By 1940 
the total number of fan markers in 
operation in the United States will 
be 115. 





A complete fan marker installation 
consists of the following main com- 
ponents: 

(1) A crystal-controlled transmit- 
ter operating on a frequency of 75 
megacycles with an antenna output of 
100 watts and 100 per cent modulated 
at 3000 cycles and keyed with an 
identification signal. A second iden- 
tical transmitter is available and is 
automatically placed in operation in 
case of failure of the regular unit. 

(2) A radiating antenna system 
consisting of four horizontal collinear 
cophased half-wave radiating sections, 
which is supported one-quarter wave- 
length above a counterpoise. This 
produces an elliptical space pattern 
with the major axis in the plane per- 
pendicular to the antennas and the 
minor axis in the plane of the an- 
tennas. The ratio of the major to 
minor axis of the pattern in the 
horizontal plane is approximately 
four to one. Fan marker antennas are 
oriented so that the major axis of the 
radiated pattern is perpendicu'ar to 
the range course on which the marker 
is located. 

(3) A balanced transmission line 
similar to that used on the Z marker 
equipment is used to connect the an- 
tenna to the transmitter. The length 
of the line is normally about 60 feet. 

(4) A 20 x 40 foot counterpoise 
similar in construction to that used 
on the Z imarker is used for the fan 
marker. 

(To be concluded) 
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have many other industrial concerns 
that more than 75 per cent of the 
individual failures in industry are due 
to temperament faults—often termed 
“personality traits”. To us, the quality 
of temperament includes traits of char- 
acter. An applicant is considered to 
be a poor employment risk unless he 
has a well-balanced temperament, a 
good character and a_ reasonably 
healthy outlook on life. An important 
factor which is included in this quality 
of temperament is the ability to get 
along with others. 

For a beginner who lacks trade 
knowledge and skill, it is important 
that he have the necessary aptitude 
to learn quickly and easily the re- 
quired mechanical applications. <A 
young man with poor mechanical ap- 
titude will require several times the 
amount of training as will one with 
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a good mechanical aptitude. 

In selecting the skilled worker, 
however, the applicant’s aptitude is 
of no particular concern. It makes 
little difference to the employer 
whether the new employee had pre- 
viously spent three months or ten 
years learning his trade. The ques- 
tion is, can he demonstrate the re- 
quired knowledge and skill, or is he a 
“trade bluffer?” Here we will admit 
that there are many “trade bluffers” 
who can get by the most skilled inter- 
viewers ; hence the importance of trade 
tests. 

The last major point is intelligence. 
This quality is considered not for the 
purpose of selecting geniuses but to 
avoid such obvious mistakes as placing 
an exceptionally intelligent individual 
in a routine, monotonous job on which 
he will soon become stale and dis- 
satisfied. It is likewise important not 
to place an individual of low intel- 
ligence in a position requiring a high 
degree of mental alacrity. Intelligence 
counts in positions which constantly 
present new problems requiring quick 
and accurate decisions. 

We admit that one phase of our 
selection program is negative. In ad- 
dition to trying to find out everything 
good about an applicant we likewise 
try to uncover everything that is un- 
favorable. We often find in applicants 
qualities which they themselves did 
not know they possessed. A quality 
which may be an asset in one position 
may be a liability in another. 

Our procedure is to search out the 
most promising applicants we can ob- 
tain from industry and _ training 
schools. Once a promising applicant 
comes within our range we invite him 
to take our tests; and if he shows a 
good performance on some of them, 
though he may not pass all the tests,’ 
we may make him an offer. Although 
our procedure may disqualify a few 
good applicants who stumble at the 
trials, the percentage of real “win- 
ners” among our employees is steadily 
increasing. 

The average applicant cooperates 
with us fully, and is glad of the op- 
portunity to take the required examina- 
tions. His cooperation is assured when 
he learns that we want to determine 
not only whether he should be em- 
ployed, but in what position he is 
likely to be most successful. Long 
after an applicant is employed the 
test results are used in counseling 
him how to overcome his deficiencies. 

During the past thirty months more 
than 30,000 applicants have been tested 
and more than 6,000 of this number 
have been added to the payroll. Test- 
(Turn to page 100) 
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MOTOR WIRING 
FUSELAGE WIRING : 
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+ ,FLAMEPROOF 
FIBERGLAS 
INSULATED WIRE 
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A WIRE THAT IS “MADE TO ORDER” 
FOR THE AVIATION INDUSTRY! 


A truly Flame-Proof wire with qualities that indicate a wide 
variety of uses in the Aviation Field. Code Lenglas is an 
IMPROVED FIBERGLAS insulated wire, coated with a 
highly plastic, flameproof compound, with high dielectric and 
non-hygroscopic characteristics. Its insulation will not dete- 
riorate under adverse climate conditions. 

CODE LENGLAS has a place wherever an absolutely flame- 
proof, heat- and moisture-resistant wire is required—a place 
that it will fill without sacrificing a single desirable electrical 
or mechanical characteristic. 

Code Lenglas can be furnished in sizes 14 to 22 A.W.Ga. in 


solid or stranded conductors with color-coded insulation. 


WRITE FOR FREE SAMPLE TODAY! 


LENZ ELECTRIC 
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CHICAGO U.S. A, 
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INVERTED IN-LINE AIR COOLED ENGINES 


Wuaitehed/ / 


to each other and 
to Aviation’s 
matchless engines! 


The engineering excellence, the production 
precision, that go into the modern aircraft 
engine, deserve ignition of comparable 
caliber. Scintilla Aircraft Magnetos, Spark 
Plugs, Radio Shielding and Ignition 
Switches, virtually hand-built to standards 
of quality as high as the most modern meth- 
ods can lift them, admirably match the great 
engines in which they serve. Ignition by 
Scintilla has become a reliable identifying 
mark of the finest aircraft engines, whether 
they be 40 horsepower or two thousand. 


SCINTILLA MAGNETO 
DIVISION OF BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 
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ing costs money, but the results jus- 
tify the expenditure. Although much 
of our testing and hiring has been 
quite recent we have had a sufficient 
history built up to show that the per- 
centage of unsuccessful employee 
placements has been reduced by more 
tham half. The reactions of our fore- 
men and department heads speak 
eloquently and at times statistically 
of the success of our pre-employment 
tests. Before the introduction of our 
testing procedure less than eight out of 
ten placements turned out to be suc- 
cessful. 

Here again we can turn to the X-ray 
for comparison. One of the costliest 
and most discouraging features of 
metal working plant operation is the 
hidden flaw that does not show up 
until a great deal of expensive ma- 
chine work has been done on the 
material. New employees are fre- 
quently like a piece of material with 
a hidden flaw. If we do not discover 
the flaw until after some weeks or 
months we have made a‘ heavy invest- 
ment in training which is lost. 

Our employment division, headed by 
Mr. H. A. Beall, insists that each 
applicant be given every possible con- 
sideration. Each interviewer in the 
department sincerely attempts a 
prompt, thorough and courteous re- 
ception of the applicant. The inter- 
viewer has the serious responsibility 
of making a friend for the company 
of every applicant, whether or not he 
can be employed. 

Interviewing hours are posted as 
8:00 to 11:00 a.m. bvt during the 
periods of high employment activity 
all applicants are given interviews re- 
gardless of the time of their call. The 
preliminary interviewer quickly ap- 
praises an applicant’s qualifications 
and determines whether or not he is 
a likely prospect to fill any of the 
existing or anticipated vacancies. Ap- 
plications are taken and those having 
the necessary qualifications are classi- 
fied by occupation for future reference 
and call. Those who appear qualified 
for immediate employment are re- 
ferred to the testing section for ex- 
amination. Their applications then 
receive consideration along with those 
previously placed and the applicants 
who appear to be best qualified for 
the existing vacancies are called in 
for final interview, at which time the 
employment selections are made. 


In certain highly specialized fields, 
the selected applicant is referred to 
a department head or other company 
executive for approval. After the 
applicant is selected for employment 
he is given a rigid physical exami- 
nation and is photographed and finger 
printed. 

Seldom do we lose an applicant 
through elimination by the physical 
examination. There appears to be a 
high co-relation between the results 
of the temperament test and physical 
condition. At least the result is that 
the poor physical risks usually are 
eliminated first by the interviews, 
temperament test or check of the ap- 
plicant’s industrial or school record. 
In the same manner, cases of venereal 
disease have practically been elimi- 
nated as a factor in our physical 
testing. If minor ailments show up 
in the physical examination the ap- 
plicant is helped to the fullest extent 
in an attempt to correct the condition 
thus ascertained. 

Although the various tests are prov- 
ing amazingly successful, we do not 
consider their results as conclusive. 
They are simply ready tools in the 
hands of experienced interviewers who 
make final selections. Our interviewers 
seldom decided entirely against test 
findings. When, due to the pressing 
need of personnel, applicants have 
been employed in spite of poor test 
showings, the results usually have not 
been satisfactory. The tests have 
forecast suicides, criminal actions, and 
other startling things. 

In our testing program, supervised 
by Robert C. Storment, we try to 
follow the best standardized and most 
widely accepted forms. For the in- 
telligence test we use forms A, B, C 
and D of the Otis Test of Mental 
Ability as well as the revised Army 
Alpha test. Our aim is to determine 
that an applicant has neither too little 
nor too much intelligence for the job 
he is seeking. 

Probably the test that has occasioned 
the most interest and the most com- 
ment is the Humm-Wadsworth Tem- 
perament scale which we have ad- 
ministered to 30,000 applicants during 
tne last thirty months. This test 
merits a discussion of its own but we 
must leave that for a later article and 
comment here only that the material 
it provides is generally of much 
greater interest than that of either 
the knowledge or intelligence tests. 

The Humm-Wadsworth test con- 
sists of a set of 318 questions. The 
answers are confined to a “yes” or 
“no”. A sufficiently large number of 
questions is involved to develop an 
excellent pattern of the individual for 
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comparison with the thousands of case 
studies that have been made in de- 
veloping this system. 

For certain types of applicants we 
use mechanical aptitude tests to de- 
termine the degree of manual dex- 
terity on the part of the individual. 
This is particularly important in our 
learner classification, as nearly all of 
the studies of mechanical aptness point 
to two predominant pre-requisites: 


1. That the individual have a high 
degree of coordination between hand 
and eye; 

2. That there be also a_ superior 
sense of spatial relationships. 


We have found that the individual 
so endowed can be trained quickly 
and easily for successful production, 
especially in the repetitive operations. 
These tests consist of the Minnesota 
Dexterity Tests (a measure of hand, 
arm, and eye coordination) and the 
Johnson-O’Connor Wiggly Block Test, 
testing the sense of spatial relation- 
ships. 

All of the tests are quite simple—a 
matter of fitting ordinary shaped 
blocks together, putting pegs into 
holes, etc. All operations are simple 
—what is being measured is the ability 
of the individual to meet competition 
under a stop watch. Of importance 
also is the learning trend indicated in 
the several times he must demonstrate 
his ability on a given operation. 

Of very great value in an industry 
so technical; yet so diversified as the 
aircraft industry, is the special set of 
trade knowledge tests which we have 
developed under the direction of Svend 
Petersen, Director of our Education 
Division. These tests have been de- 
veloped to show the relative degree of 
skills on the part of the applicant for 
specialized work such as riveting, . 
hand-forming, welding, knowledge of 
blueprints, etc. They are particularly 
valuable in showing up the “trade 
bluffer” who may have a smattering 
of knowledge which would enable him 
to get by a preliminary interview. 
These tests are of two general types, 
one being a written knowledge test; 
the other being a set of manual opera- 
tions such as actually riveting plates 
together, laying out sheet metal prob- 
lems, etc. 

Another important point in our se- 
lection program is that we have no 
upper age limit. The “man over 
forty” is welcome at our gates and is 
frequently employed if he is in good 


. physical condition and is skilled in a 


trade. 

Throughout our search for talent 
we hold to just one rule, “Fitness for 
the job”. 





